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A New. and moſt uſeful 


INSTRUMENT 


FOR 


ADDITION 
AND 
SUBSTRACTION 
"wg | p O F | 
| Ponnds, Shillings, Pence,, 
| and Farthings, | 
Without charging theMemory, diſturb- 
F ing the Mind, or expoſing the Opera- 
| tor toany uncertainty ; Which yo Me- 
| 


thod hitherto publiſhed, can juſly pre- 
tend to, Du _ 


Þ. 4: 


q Invented and Preſented. to His moſt Ex- 

| cellent Majeſty CHARLES 1I. King 
of Great Britain, France,and Treland,8c. 
1066. | 


= 
» 1H 5 nt 


By 8. MOARLAND. 
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And by the importunzty. of his very good * 
friends, made publick 1672, 
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pur] 10] jour r S 


(1) 

T O 

Set or Diſpoſe 
THE 


INSTRUMENT 
'*, FOR 
OPERATION: 
which Inſtrument -muft be held in the Lefe 
hand, and the Tndex or\blew Pin in the 


Right hand, as men uſualty bold a Pen, bus 
ſomething more upright gr perpendicular. 


A MN thoſe five uppex-Plares, ( in eve 
SY of mich there, re 10 Gaal holes þ 
if any<t the Pigits (ſuppoſe 3 ) a 


: I3Y v ich is the lement to 19, 
- (namely 7. ) And then turn it under the Window, where 
(o) will appear, This done, -put thepoint of the 1x 


J-- dex into the (©) of the fall Nate above it ; and 


then, if you would prepare the ment for Addition, 
'rurn about that ſmall Plate, till 9 ftand juſt under that 
Line or mark'in theupper Plate which-is on the Right- 
hand, thus 5,45 in Fig. A. BU if for: Subſtratfior, 
then turn © on, under.the Left-handTime or mark, thus 
pf a$in Fig, D. |; Ing 33 bk 
After the very ſame manner are all the lower plates 
$ of Sbillings, Pence,. and Fiirthings to be diſpoſed ; Re- 
q . membring onely that jm the place 'of Shillings, where 
(20) is the number, the Gomplement:to (3) is (19) 
. And in Pence, the Complement to ('3) is (9) And 
in Farthings, the Complement to (3) is (1) And 
\-S-$ : thus 


(2) 


thus are all the Plates fitted for Operation as in 


Fig. A, : 

This is likewiſe to be obſeryed before the Inſtru- 
ment is ſet: If any of the Plates with Holes ſtick, and 
will not turn about forwards, it is becauſe neither (0) 
nor any Figure of the ſmall Plate above it is under the 
Right-hand-lixs or mark. And if they will not turn 
backwards, i is becauſe neither Q, nor any Figure of 
the ſmall Plate above it is under the Left-hand-/ine or 
mark, And laſtly, if the ſmall Plate above will not 


move, it is becauſe no, Hole inthe lower Plate is dis 
realy under the Windew, 


The Operation of Addition, 


Let the Sums to be added together,be theſe; 
bp £ 


Yon rn mOZH—;z 
43 ——I——10———3 
25 3—17 --—1 
MI —— Fo— o—y 


Firſt I ſet on 7 !. thatis, T put the point of the Index 
into the hole of the place of Unites of Pounds, which 
is over againſt (7 in the Margent, and turn it nnder 
the Window, After that, I rurmon (14) in the place 
of Sbillings 3 (3) inthe place of Fence; and (1) in 
the place of Fartbings. 

Again, as to the 2. Summe, I ſet on (48) thus, 
namely, (4) inthe place of Tens, and (8) in the 
place of Umztes : As likewiſe 11 in the place of Shillings; 
(10) intheplace of Fercez and (1) in the place 
of Farthings 'And haying fet on all the Summes in the 
manner and method aforelaid; they will appear on the 
Inſtrument as in Fig, B. : 

In fine, to perfe@ the Operation, I begin with the 
place of Farihings, and becauſe the Figure ( t ) —_ 

ares 


(3) 


Plates overhead Rands between the twq Lines or Marks 
therefore I turnon (1) in the place of /exe, A 
becauſe (2 ) is between thetwo Lines in the place of 
Pence, I turnon (2) inthe place of Sbillings : And 
iſe ( 2) is between the twp Lines ip the place 'of 

Shillings, Iturnon' (2) in the place. of Unites of 
Pounds, Thus, for (2) between the two Lines in the 
grnee of Unites of Pounds, ] turn on 2 in the place of 

, And for (1) in the place/of Tens, I turn on 
C 1 ) in the place of Huxdreds, Which done, the truc 
ns or Fi t of all the Summes, appears in the 
ſeveral Windowsvi, 4646 IL—12 5.—; 4,—3f, 
As in Fig. C.. The ſame thing may be performed by ad- 
ding together, Firſt the Farthings apart, then the Fence, 
next the Sbillings, and laſtly the Pounds. 

If peradventure the Summes are ſo numerous, as that 
by often turning of the Plates with holes, the ſmall 
Plates above them are like to be over-charged, Thar 
is, if the Figure (9) (8) or (9) of thoſe ſmall 
Plates come between the 4 then I ile 
Charge them, by turnitig on the ſame numbers in the 
next places : For example, if the'Figure (7) of the 
{ſmall Plate above the place of Fartb;mgs, be under the 
Line, I turn on ( 7) mntheplace of { ere, If the Fi- 

ure ( 7 ) of the ſmall Plate above the Perce be berween 
the two Lines, I turnon (7) inthe place of 3bit'ings, 
and fo to the end. And laſtly, I turn © of each 
ſmall Plate under its proper -Lize, And hen proceed 
( withour ſetting the fJower Plates ro (©) or at all 
altering them otherwiſe than aforeſaid;) to ſer on the 
remaining Summes, to a Million of Poungs, ( Or if it be 
deſired, the Inſtrument may be made for a far greater 
Symme,) Burt. the ſureſt way, is to divide a long Page 
intq two or three parts, and ſo tg Work them iſtin&. 


ly. 


The 


ENNIS 


(4) 
The Operation of SubſtraQtion. 


Having prepared the Inſtrument for Subſtrattion as is 
before dire&cd, ſuppoſe I would from 327 {.,-12 5,-07 &. 
dedut 39 l.-1453,-34, 

Firſt, $ſcron 3271, » 12 5, 74. in their _ places, 
Then I begin with 3 d, of the Summe to be deduced, 
and ſet ir backward, That is, 1 & the point of the 
Index into the hole under the V7 of Pence, and turn 
it till it tand over againſt ( 3) inthe Margent, which 
will leave (4) in that Window, Thus I ſet 145, back- 
wards in the place of a 5 And thus (39) inthe 
Unites and Tens of Pounds, And having ſo done, 1o0ob- 
ſerve if any (0) of the ſmall Plates over head be remo- 
ved fromunder its Line ( as in Fig. D. in the place of 
Sbillings,t find the ſmall Plate oyer head moved ) I pur 
the potht of the. Index into thap hole of the next place, 
that is under the Wixdow, and turn it backwards under 
( 1 ) in the Margent. Aﬀeer the ſame manner, becauſe 
the {mall Plate over the place of Unites of Pounds is re- 
moved ourt of its place, I ſet back for it (1) in the 
place of Tens; And fo likewiſe, becauſe the ſmall Plate 
over the place of Tens is removed, I ſetback(t) in 
the place..of Hundreds, Which done, the remaining 
Summe, viz, 2871. -18 5.- 044, is found in the re- 
ſpetivewindows, AsSin Fig. E, 


The 


(5) 
The Deſcription and Uſe of an 


Aadditiona! wheel , applicable to 
this New INSTRUMENT, 


for all thoſe who ſhall defire it, which 
renders it uſeful, beyond exception, for the 
longeſt Accompts, withour either dividing 
the Page, or Tettirng © of any of the ſmall 
Plates under their Lines a ſecotd4time, 


Ut foraſmuch as it may and will often happen, in the 
B adding xp long Tages of Accompt-Books, That the 
mall Plates will be over=cbarget# ( and that more than once 
in a Page ) which may te ſomething trouble ſome to the Ope= 
rator ; Therefore I bave cont an Afdiriynal Wheel, as 
in Fig, F, ſo that no one or two Pages of jany Accompt- 
Book what ſoever can overcharge.it : all the differente is on « 
ly this, That what Fignre ſoever of this Wheel is found op- 
poſtre to the Line ( or mark ) above itz. it miſt be ſet on 
( not in the next place, but ) in the next place ſave one, in 
tbe manner following : That is 10 ſay; Figure of the 
ſmall Wheel above the Farthings, oppoſsteto the Line above 
it muſt be turned off in the place of $hi ings. The Figure 
of the ſinall Wheel above the Pence, oppoſete to the Line 
above it, muſt be_ turned off in the pou of Unites 
of Pounds, And if axy Fi of the ſmall Wheel 
be balf a diviſion beyond the {ad Line, there muſt be 10 
z#urned off for it in the place of Shillings, (which 3s the great= 
eſt intrigne in the whole Operation, For, ) The Figure ofthe 
Small Wheel above the place of Shilling s.oppoſize to the Line, 
muſt be turned off in the place of -Tens of Ponnds, . The Fi- 
gre of the ſmall Wheel oppoſe to the Line, in the place of 
Unites »f Pounds , muſt be 2urned off ins the place of Hun= 
dreds, Laſtly, the Figure of the ſmall” Wheel oppoſite to 
the Line, above the place of Tens of Pounds, mnſt be turn- 
ed off in the place of Thouſands ; and ſo to the end, « in 
Fig. G, Ss that by the additivn of this ſmall wny a 
place 


would add up an Accom 
ub Example,compared wit 


(6) 


place more is gained, and the Inſtrument, if xeed were, 


þ 


EXAMPLE, 


Sa 
76534-13-03-3 
76534-10-11-2 
85637-14-05-1I 
93792- 17-19-23 
74379 -09-08-3 
85466-19-10-2 
72954-10-04-2 
G61117-16-08-3 
$2252-16-06-3 
65577-15-05-3 
423573-15-02-3 
22576=19-09-2 
69955 -17-11-3 
22577-13-09-1I 
$5855-04-10-3 
938888-14-06-2 
97744 -16- 07-2 
45757 -12-04-3 
23379-16-II-3 
64549-19-08-2 
97872 -14- 06-1 
$5678 -19-10-1 
76644 -08-06-3 
$6279-18-03-2 


—— - 


3283561 -11-06-1 | 


» a 6 6 
45772-15-95-3 
$6592-17-10-2 
67699-14-11-2 
71578-18-08-2 
89979-19-10-3 
97979-0I- 06-3 
95878 -08-II-2z 
86588-10-09-1 
99698 -13-10-2 
89485 - I7-06-2 
47632-16- 03-1 
$7416-15-09-3 
625179-14-07-2 
94528-13-11-2 
432T1{-12-0OF-2z 
67742-11- 08-3 


t of Ten Millions of Pounds, by 
Fig. G,will more evidently apyear, 


qe 


35418-09-04-z 


92261-01 -09-3 
44415-12-06-3 
43324-14-03-L 
37333 -02-11-3 
34512- 19- 04-2 
$6735 - 13-02-3 
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 CYCLOLOGICA 


Pro Multiplicatione. 
OR, 
A new Multplying- 
INSTRUMENT: 


| Invented, and humbly preſent- 
| <d to the Kings moſt Ex- 
cellent MAJESTY 


CHARLES II. 


By S.MoRLAN D,1666. 


He Fabrick of this In? rument be- 
ing truly repreſented in Perſpeti- 
zve, there will be noneed of any 
_ Deſcription of it, 
The 5 upper Circles whereon 
are the Figures probe IC» 
reſenc 5 moveable Plates which 
ie always ready to be taken off 
—S the 5 Semi-circular Pinions (or 
Centers) $,T, V,W, X,andto be ſeton any of, or all 
the Centers ( or Semicircular Pinions) a, e, m, #, 0, p» 
interchangeably, And —_— —__ each of thoſe upper 
| Plares 


"TEHLEFLLS 


FRY U Ns. ina 


' mer _— OO. 


* hier”. - 


(9) 
The Multiplying Inſtrument, 


Plares aforeſaid,, are placed $5 other Plates of the ſame 
dimenſions, and with the ſame Figures graved on both 
fides ; fo that of theſe ages Plates there are zo, that 
is to ſay, Six of each kind, beſides 5 other Plates un- 
der the place marked $, which ſerve for extraQing the 
Square, Cube, and Square-Square-Roots, of which 
in irs place, 

E. F, is a Line divided into 9 equal Parts, on which 
runs a ſmall Black Pin or Index forwards or backwards 
at pleaſure, being turned about by 5G, H, which is like 
ro the Key of a Watch, 3. 

Laſtly, PK is a Plate opening with hinges, and ſhut - 
ting down upon the lower Circular Plates, and a little 
Bolt at R, locking it Cown, which Plate has 6 ſquare 
holes ( or foramind ) _—_ which are diſcovered ſuch 
Figures onely, as are neceſſary for the operation, 

K, L, M, is a long Rack on the backſide of the In 
Ntrument, by which all the Plates are tutned about 6n 
the Pinions a, e, m,n, e, The meaning of all which is 
this, The Inſtrument 1s to be ſuppoſed as it is repreſent= 
ed in Figure A ſave onely that there are as yer ho Cir- 
cular Plates taken off the Semi=circular Pinions $,T;v, 
w, X, and that the number given to be multiplied Fo, 


(1734, » Then one of the Plates marked T is firſt tobe 
taken off the Pinion x and ſet on the lower Semi-circg= 
lar Pinion (r ) which is the furtheſt on the right hand. 
Afterwards one of the Plates marked þ is ro be taken of 
the Pinion W,and ſet on the Pinion (o)nexr to the other, 

Thirdly, one of the Plates marked 7 is to be taken off 
the Pinion V atid ſer on the Pinion (n. ) 

Laſtly, one of the Plates marked y isto be taken off 
the” Pinion T, and fer on the Pinion (m) Whick 
done, the Plate P 2, is to be ſhut down, and then wilt 

ar the number 1734 through the holes, as in Fig, S 
26s this is all the trouble of the Inftrument in this of 
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(10) 


The Multiplying Inſtrument, 


The Figure B repreſents the very ſame poſture of 
the Inſtrument in the foregoing Figure A fave one- 
iy that the Plate 92 is now ſhut down and lockrt 
upon the four lower circular Plates marked on the 
former Figure A with the large Figures + 7 3 - which 
was in effe&, a preparation for the Multiplication 
of the Number (1234) which Namber now ap- 
you through the ſmall holes or foramina of the ſaid 

late PQ hiding all the other Figures from the 
Eye of the Operator, In which particular this 1 
ſtrument far ſurpaſſes the Lord Nayiers Lamina or 
Bones, which expoſe a great number of Figures to 
the Eye at *rhe ſame inſtant of time ( as well thoſe 
that are not uſeful as thoſe that are) beſides that 
all the Figures in thoſe Bones are placed Diagonally, 
which does very much ſtrain and force the Eye of the 
Operator z Whereas in this they lie all in a ſtraight 
Line, and as diſtinaly as can be defired. 

The Inſtrument being diſpoſed as aforeſaid, ſup- 

ſe the given Number 1734, be to be multiplied 
L 24, I firſt ſer ir down in Writing thus 1734 

24 
then firſt T turn then Hand or Key GH till the Index 
point to4 inthe Line E F fo have I the firſt ProduR 
( 6936) given me in the Windows or Foramins 0 
the Plate PQ, asin Fig,'C which I ſer 
down chus 1734 

This done,1I turn the Hand or Key back- 3 
ward, till the Index point to the Figure 6g 
(2 ) inthe Line E F and in the Holes or 3 46 
Foraming of the Plate P © (in Figure D-) 41616 

go haye 1 piven me the 


— 


_ — EE OO 


' 
oF 
i! 


(rr) 
The Multiplying Inſtrument, 


The Second Predu@® , vix, 31468. 1734 
which I fet down under the firſt - 
Produ®t, and add all of them as in 936 


the oxdinary, Method of Malrigli» LL . _ 
cation, or elle by the' help of Xepitrs FY 
Bones, 
And after this manner may any Number be Multi- 
fie of hem Re en EE nn 
le © e for r © $, 

: alone gh of excellent uſe in Di- 
vw on ; Tt likewiſe in extraQing the Square,Cube, and 
Square=Square-Roots, for which the 6 Plates at the 
end of the Inftrumext on the right hand are extreme 
ready and ferviceable, and are to be uſed afterthe 


lame ox prong ha. art the Lord Neyziers Bones, and 
thiekee —_ og eaplieqt] —_ 


But if hy og have the Es A 
to goe o xment being 
joyned to the Mt; Mundi Infant Fei racte _—__— 


Subtratt 
the Reed es of the Se hs and Cube-R » Ec 
without the help of Pref and Ink rhe 


Operator to any difficulty or ancertainey. 


SOLT DEO GLORIA, 


Ma- 


(12) { 


SCI D{fe33 72:01 


CAUTION | 


To all who deſire to- make Uſe 
of either of theſe | 


INSTRUMENTS. 


F any perſon deſire to have either o 

| Fr 4 "eel exatly __ 
and. ſo as it may , be ſerviceable for 
many years. He may beſpeak it of Mr. 
Humphry Adamſon, /iving at preſ 
ſert at the Hoſe of Jonas Moor, Eſq; 
in the Tawer,who z the azely Wor ;= 
man that ever as yet could be found by 
the Author to perform the ſaid In- 
ſtrument,with that exa@neſs that is 
abſolutely neceſſary for ſuch Operati« | 


ons: - * 
FINIS, 


I3 
A Short 


DISCOURSE 


Concerning the 


ANTIENT, & COMMON 
WAY OF 


NUMBRING. 


FR , Ur for the better underſtanding of theſe 
2 A Arithmetical Inftruments, I ene 
3 deavor ſo to explain and demonſtrate 
<P2 B © 2 the reaſon of the Operations of Addi. 
* tion, Subtrattion, Multiplication, Diviſion, 
LES and Extraffion of the Square, and 
CSE Cube-Roots, as to render them-plain 

and obvious tn the meaneſt capacities, 

The way of Nzmbring in uſe with the Antients, was by 
the Letters of their reſpeRive Alphabets ; For example ; 
with the Romans C ſignified 100, D 500, M 1000, . JMC 
to000, CC,1. yy 20000, CqY 100 000, &Cc, 

So among the Grecians, A or 2. ſignified 1, 
BorS 2.Tor'.3.'I;.10.P e.100. a, 1000. , 


4000, (, 7090. &c, 

But note that the moſt common way of expreſſing the 
value of Numbers, is by the Arabick Notes or CharaQ. 
ers called Ziphers, by the Hebrews, Sepbers 3 and by Us, 
Cyphers; and they are ten, vix, 1,2, 3, 4,5, 6,7, 8, 9, 0. 

The way of placing thoſe CharaQters, is from the 
right hand to the left, after the manner of the Hebrews, 
in their Writings, as Gemma Friſixs and others —_ 
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Arithmeick in plan Numbers. 15 
CHAP, L 


T he Precept for ADDITION of Integers 51 
Pl giz Numbers. 


Aving placed the Unites of the reſpeRive Pro- 

gs iy Ranks and Files ; thendegin and add 

together the Unites of the rig t-haddFile,ſertin down 
the ſum underneath, if iz be uader 19. but if juſt ten, 
ſer down 0, and carry 1. tg the next place ; and ifabove 
to, ſex down the exceſs in the firſt place, for every 19, 


an Unite, 
Examples, 
To 33 2394 
add 1 4 1067 
Summ 36 399 


3840 


CHAP. IE 


The. Precept for SUBTRACTION of Ins 
regers in Plain Numbers. 


Aving placed the leſs xxber under the greate 

cccontae to the reſpeRiye proces or PogeeGeng? 
begin art the righr hand, SubſtraRiog the lower Figure 
out of that above it, and ſetting the Remainder unger= 
neath. But if the Figure chance to be the leſs, ( as 
oft it falls out) then there muſt be an Unite borrowed, 
and brought from the next Progreſl.on, to ſupply the 
defe@, which muſt be again repaid, by adding an Unite 
to the next lower Figure on the left, which is the fame 


thing 
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thing as if the Figure above it were diminiſhed by an 
Unite, And for a proof of the gperation, the number 
SubtraRed, and the remainde-, mult eyermore equal that 
out of which it was SubtraRed, 

For out of a »zmber. A C let a Jeſs znmber A B bede- 
duQed, Thea by the Hypotheſes, AB together with the 
remainder B C are equal to the whole amber AVC Fore 
aſmuch as The party zxxited, are always equal to the whole, 


Ariiiitig Britt gti gzaItL CC 


Examples, 
from 28 from 34 ' from 405 
ſubrra&t us ſubrrat 5 Hfubtrat 26 


Remains 13 Remains 275 Remains 379 


from 324531 
ſubrrat 99988 


CC — — ———_——— 


Remains 224543 


C H A P/IHT,” 


The Precept for MLTIPLICATION of 
Imegers in Plain Numbers..: | 


Avine placed the N:-beys one-under the other as in 

ion, Multiply the Jaſt right-hand Figure of 

the Maultiplicand, by the laſt right-hand Figure of the, 
Multiplicator, and ſer the ProduR ( if lefs then 10) uns, 
derneath ; bur if greater, carry the excef> ( that is for 
every 19, an Unite) ro the next place, And if the Mal. 
plicator have more places then one, ſet down the firſt 
Pigure of each reſpeftive ProduR under that Figure of 
the Multiplicator by which it was made, and fo on to the 
left; obſerving Raxks and Fyles, 
' For 
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| For example, 7 times 6 is 4 2 6 Multiplicand. 

42ztbar is ſerring down 2 in +42 multiplicator, 

the place of _—_ y Dea Fr 

carrying 4.in the mind to : 

ws, place, Again 7 times 2982 Firſt Produ@, 

2 is 14,and 4 that was car- $52 Second Produ&t 

ried in mind makes 18, that 1298 Third Produ®, 

is ſetting coy _— carry=- af | 

ing 1 to the next, Agaia 7 Samme of all 

ties ais 10.and 1 is 2, 139303 ce Produdts. 
And ſo in the ſecond Pro- ——o— 

duRtwice6 is 12, that is 2 

carrying I to the next, and 

ſo on to the end. 


The ceaſon of which operation is plain by the follows 
ing Table, 


'F 


— as _ 


Uo 23M id Cox us, 


Arithmetick in PlainNumbers, 


—_— —————— cc 


For 7 times 6 is 42;and wi 
times 20 is 140; and} 


times 406 Is Z800,or two 
thouſand eight hundred, 

_ — 
Again, 25 times 6 is 120; 
and 20 times 30 is 400; 
and 20 times 400 is 8000 
or Eight thouſand, 


Thirdly, 3o0o times 6 is 
1800 ; zoo ttimes 20 1s 
C000; & 300 times 400 15 
120000, or One hundred 
and twenty thouſand, 


—  ” - C——_—_——__— 


The ſur total of which! 


Produts amounts to 
One Hun. thirty nine Th, 
three Hund, and thirty 


| 


two Unites, 


| 


Mukiplicand, 
| tplicaror, 
Firſt Produ& 
Second Prod. 
Third Produ& 


_— C—— 


Fourth Prod. 
Fifth Produ& 
$ixth Product 


_ — — 


Seventh Prod, 
Eighth Prod. 
Ninth Prod, 


— — 
- 


Sutnme toral 
of all nine 
ProduRs. 


—_— 
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CHAP: IV, 


The Precept for DIVISION is Plain 
$, 


IVISION, isineffe@ nothing elſe, bnt the de- 
D duRing of a leſs zwmber as oft as may be out of a 

ter, and ſo finding at laſt the »-mber, by whoſe U- 
nies that leſs number being repeated, makes a number 
equal to the Greater. 

Now the greater of thefe zxmbers is Vulgarly called 
the Dividend, the leſs the Divi/or, and the laſt the Quo= 
t3e5 or Quotient, a 

The merhod of this Operation is thus z 

x. Set the Figures of the Diviſor under an equal mums 
ber of Figures of the Dividend-on the left hand, if thofe 
Figures ofthe Dividend be of greater, or at leaſt of equal 
value with choſe of the Divrſor : Otherwiſe you muſt 
place the firſt Figure of the Diviſor under the ſerond Fi- 
pure of the Dj , And having ſer the Diviſor right, 

pricks over the Figures of the Dividend, from the 
Howe place of the Diviſor, metuſive. And the n1nbey of 
pricks denote the »zmicr of places in the Dpnorienrt, 

2, You muſt evermore p ſucha Tarrffa ( or Ta- 
ble of Aftiplication) for the Diviſor, as is here ſer 
dewn on one ſide of the Operation, and is of excellent ule, 

ing the work ten times more eafie and certain, 

3- You mult find by the Tariffe how many times rhe 
Diviſor is found in thoſe Figures of the Divatend under 
which they are placed, and the anſwer to that, is the firſk 
Figure of the Qwotient;by which you have multiplied the 
Dwviſer in the o——_— deduR the produR out of thoſe 
upper Figures of the Dividend, 2nd what remains muſt 
be con in the next operaron, if there be more pla» 
ces then one in the Diviſer, 

4. The next Figure of the Dividend muſt be taken 
down and ſet next to the Remainder, if there be any, 
And the Divi/er muſt be again ſes under it, if the vane 

O 
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of the upper Figures be ſufficient ; ifnot, there muſt 
a Nullor (0) be ſet in the Quotient, and then the next 
Figure of the Dividend taken down, and the very ſame 
Operation repeated, till the werk be at an end. Bur one 
Pxample in things. of this nature clearly and diſtinfly 
ſet down, is better then a thouſand verbal direRions, 
Ler the Dividexd be that Number, which was laſt 
found by Multiplying ( 426) by(327) 
Thar is toſar, _. a 
Letthe Dinahautbe 2 3930 (43 —— 
7 
1308 | 654 


And the Diviſer be 

Havi inted the —. - 981 
Dividend | aud pla= 850 _— 
ced the Diviſor un- 13o8 
der (1393 3) look i635 


for 1393 (oor the - [6[ 1962 
nearckt number to a j 
it ) in the Toriffa, V's ww 2289 
which 1 Job, 


——_——_—_pedn. 


2616 
2943 


wherefore 1 fer 
that down; and ſub= oooo 
traQting it from 1393, there remains 85 ; then (havin 
ſer down 4 for the firlt Figure of the Qzorient) I rake 
down the next Figure, or Cypher of the Dividend, viz, 

©) which makes it (850) Inthis (327) the Diviſer by 
the aforeſaid method is found twice ; wherefore 1 ſer 
(3) in the Quotient, and then dedu the Produd , 
viz, (654)ourt of it, and there remains(196) to which 
in the laſt place, I take down. (2) the laſt Figure 
of the Drvidend,and make it (4963) in which ( 327) is 
found 6 times, and ſo the work 1i9atend, 

The 
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The reaſon of rhis Operation is plain in the ſubſequent Table. 
c 


| 


DQuot, 20, 


O 


7 


i 


» MuUMCXU 
I Wa, oo Dividend. 
' ; = 7 Li Diviſorz which is advanced 
'3 places,and is not now 337, but 
| | (32700, 

uot, ol z/o 8 | This Produff is not 1308, but 
130800, which is 4 times 32700, 
| | tHatis 430 times 327, Which is 

the Nuotient in the Margent. 
Tr $5 | That is 32900 being dedyRed 


out of 130800, the remainder is 
8500, and fois ended the firſt 
Operation, 


ns 


Here begins a ſecond rati. 
E cre bogl is not $ noberk 5oo, 


This is not 329 but 3290, which 
bein doubled makes 6540 . 
which in effe& is 20 times 


*\—327z as is expreſt by the Nuotiens 


6 


62] That is6 times 327 is juſt e- 


— 


1 a the Margent, | 


Thar is, 6540, being deduQed 
ut of $500, there remains 1960, 
and ſoends the ſecond Operation, 


29], Here 327 is brought down td 


ts own value again. 


"OY 


————— 


qual to 1962, and ſo the work 
iSatend, 
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But now if this Dividend had been greater by 20 
Unites, that is, if it had been (139322) the work had 
been the ſame, and the Quotient had been the ſame 1nun- 
ber of Integers, but there had been found remaining a 
broken part-or FzaRion of 20, which muſt have been 
be fret thus 20 


337 


Notation of FRACTIONS. 


Broken Nwmber, ( otherwiſe called a Frafion) is 
'Y part of an Integer ; For example, A Foot in 
teneth contains 12 Inches, One pound 20 ſhillings, 
One ſhilling, 12 pence ; One penny, 4 Farthings, &c, 
The Parts of « Fraction, 

* A Fratiion confifts of 2 parts, The Nznerator and the 
Dexominatdr, which are placed one above the other, and 
ſeparated by a little line z For example, If I fwould ex. 
preſs three quarters of a yard, it muſt be ſet thus 
3 Numerator 

4s Denominator, | 


| F. bed. 
: 9 Naumerator. | 
Three Foot and nine Inches, thus, 3. < ——— 
Or if a Foot be divided ws 75 Nun. | 
to.an hundred parts, thus 3 Too Denom, f 
Or if a Foot be divided 3 Num, 
onely into four parts,thus 4 Denom, 


5 
And ſo are all other broken Parts or Fra#;ons expreſt 2 
of what kind ſocvcr. a . 


CHAP. 


© > - 
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CHAP. VI. 


The Reaſon of Tranſlating FrafQtions from 
one D enomination $0 another, as likewiſe 
of reducing them to thelr leaſt Tearms, and 
thetruth of the Oper ion demonſtrated 
from ſeveral Propoſitions of Euclids Ele- 


ments. 


Aving thus explained the nature of FrdFjons, I 
ſhall in the next place proceed to demonſtrat 

e Reaſon of Tranſlating Fratiions from one Denomi- 
x#ation to another, as likewiſe the Reaſon of —_— 
or reducing them to their loweſt and leaſt Terms, 
which is neceſſary to be known by thoſe who deſire to 
be Maſters of Fra@ions, 
| Firſt of Tranſlating Fraftions from one Denomination 
to another, ' 


Excl I. 7, Theor, 16, Prop. 18. 


If rwo nwnbers multiplyigg:ady 1«mbey,produce other 
numbers, the numbers produced'of them, ſhall be in the 
- >" poo that the zzmbers multiplying are, vid- 
Frg. E. 

For the applying of this Propoſition to rhe matter in 
hand, T' lay before me theſe two Frafions, namely - 
and } a$ ix Fig. F, Andfirſt I ſingle out ; and Multiply 
them by (4)the Denominator of the next Fraffion and they 
become for 4 times 2 is (8) and4times3 is-(12)as - 


may be ſeca in Fig, G, - ak This 


24 


'F 


E 


HILL 

OOO 
= O00 
uf Multphcandus- 
ita Productus =12 


|| Multiplicandus-4 Mul tiplicandus= 5 
T2000 
im 0000 
<EC000 


ad Muluplicanduncs 
ad Productum ==1% 


{A 


HEHE 


—1 


THANE 
11 jeje 
| | 8 | [[mjni* 


ee 


F- by >» by = > oe .. 


_ a——_—_ 2 I —-——omndit WOE 
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This done, 1 ſay, that by thepfore-mentioned Trope® 
tion, this Multiplication of t o numbers (2) and (3) 
y a 34 number (4) has altered $o proportion, but the 
produRs have the ſame proportian one to the 
xxmbers (2)-and (3) have} by which they are multipli- 
ed, that is ro ſay, as (2) is to (3)ſo is ($) ro (13), 
| Ajgain; I ſingle out the other Fraffion, viz: 4 and. I 
mulcipl theſe two by a third: Naonber, namely by (3) 
the firſt | Denominator. And thJ Produds are: 2, ate © 
Fig. H, Neither hath this Mali groutys alrered a 
proportion, by the ſame-reaſon the former, For 
(3) i5,to- (4) ;045 (9) to'(19). 
two new Fratfions, vix, and 
efFe& with the firſt two, vi 
they were before of different Henomizations, they are 
now brought under one and the fame Denomination, 
And thus is rhat 18th Prop, ofthe 7b Book of Exciid, 
the true-ground and reaſon of wn tranſlating 
Frat#ions from ene « Benner another ; And from 


which are the Game in 


and 3. And whereas 


. 


divers and different Denominetiqps, to one andthe ſame, 
Which Pr1yoſirion being once throughl digeited, and 
imprinted in the mind and memgry, all othery Operati- 
ons which relate to Fradtions, (af Adding, SubſtraQing, 
Multiplying, and Dividing thim, as alſo. extraQin 
their Square and Cube Roots) wif admic of very few or 
no difficulties, j 
Secondly, The way of reducing WraEions to their leaſt 
F. I 


Terms. 


and tranſlating of Fratfions that the: ſwell into too 


b 
But foraſmuch as it often "ca in the multiplying 
great zwnbers, which are not 


tractable as ſmaller 


numbertgre, It will be proper inthe ocxt place, toſhew 
the way of reducing them to their leaſt rexms, eithey 
before, or after they are thus mulciplicd orzranflated, 
as the praQitioner ſhall ſee ocenyen, For the better ct 
feaing of which, -he is deſired to conſider ſome few 


Definitions and Problem} of the 7th Book of Fuctid's Flt. 
ments, ; 


C3 Fucl. 


ed 
| wm ſ 4 multiplyed by (5) makes a Produt 
(20). 
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Exel, L. 9. 
Defin, XI. 


Tiyaros; &p19ud;, &'s. 
RN. prime number is that which is meaſured onely by un 
TE, . 

Thar is ro ſay 2,5, 7,11, 13, &c are prime nambers, 
becauſe neither of rhem can poſſibly be divided imo e- 
qual paces by any thing leſs then an Unite, 

Defin: XII, 
TIpaTo: pls, Oc. 


Nwnbers prime the one th the other, are ſuch as only 
#1 Uniry doth meaſure, being their common meaſure. 


Hodbck are (9) and (14) fer theſe two nxmbers can- 
be divided into leſs then Unite parts, ſo as that 
whizh meaſures one, may meaſure the other, 

For though (3) will nes ELELENLELL), ———— 
S, that is t6 fay, it is = INELCELELEUELES.-14 
vimes ia (9) yet it will not meaſzre (14) that is, after 
ie has deen as many times 2s it can be found in 
#14) rhere will be rwo odd Unires left, 

Again though (2) do meaſive (14), that is to ſay, is 
found juſt 5 times in (14) yet it cannot be found an 
ceentain x:enber of times in (9) but there will be an 
Urine or Unites left, 


Defin. XIII. 


EveNil@ eerdwos, Oe. 
A compoſed zumber is that which ſome certain num 
«TT ſed number, becauſe (3). multip! 
is f15) ac ed numbe cauſe multiply- 
(x) makes (15) Ard ſo is (20) a wy 
3 


Defin, 
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Defin. XIV. 


SuyI3zTot I; Wc. 


Number ſed, one to the other, are t whick 
ſome —_ ay being A commaen meaſure __ both, 
doth meaſure. 


And thus are ($) and (12) compoſed Numbers one to 
another, becauſe there is a certain zxmber, viz, (4) 
which being repeated, or added to itſelf a certain xum- 
ber of times, compoſes both the one and the other of theſe 
nxmbers, That is to ſay, (4) being repeated (or added 
roit ſelf) rwice, compoſes (8) the one ef theſe numbers 
and the {ame (4) being repeated ( or added to ir el 
3 times, compoſes (12) the other of theſe nxmbers, And 
this (4) is called the common meaſure of (8) and 12, as 
in the following Table, 


Two compoſed Numbers —— $andis 
Diviſors of theſe 2 compoſed Numbers, ——— 7%$ 


; WW 
Their common meaſure, — 4&4 
Three compoſed Numbers- 6&8 &13 
Diviſors of theſe 3 compoſed Nzmbers ST a8 & 

yy» 
Their common med ſhire onommonnmes annmwrnnn nn ne 2 


Probl.l. Prop. 2. 

Two Numbers being given (not prime the one to the 
other) to find out their greateſt common Meaſure, 

For cps, let the Numbers 
given be (AZ15) and (B 9) 

I take the leſs Number |TF A777, TITTY 
(B—6) from the greateſt, "] 77” 
(AZ15) asoftas I can, which = _ 
is once: If nothing -remain CASINETED 
then (B'=g) Fa oreatelt| 3 D 111 
common meaſure, It ſomethino 2, "_— 
Let it be (C6), and then 1) _© E 112011 

C 4 


— 
—— 


HY 
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rake(C <6) out of (B9) as oftas I ean, and if 
there remains nothing, then (C6) is the greateſt 
common meaſure z and if there remain ſomething, ler ir 
be (D3) then I take (D)3) twice out of (C6) 
and becauſe nothing remains, therefore (D3) miea- 
ſures (C6) and therefore it meaſures (B'9) and al- 
ſo (A_—15) Andis likewiſe the greateſt Number that 
meaſures Band A, that isto ſay their greateſt commoz 
meaſure, And this will be in all other Nxmbers (not 
prime one to another) before I can come to an Unity, 


Probl. INT. Prop. 35. 
Apr3uay Jovivrwry, Wc, 


Haw many Numbers ſoever being given, to find the leaſt 
Numbers, that have the ſame proportion with them, 


Let the Numbers propounded be (ADZ6) (B—8) 
(C12) either theſe are Prime Numbers, or elſe there 
is 2 certain Neember which being repeated, (or added to 
it ſelf ) a certain Nzmber of times, compoles cither of 
them, and is therefore their common meaſure. 


If they be Prime Numbers, T have granted what I 
defire, 


Tf not, ler then their greateſt com- 
morn meaſure be D. And look how| $B1111rit 
many times D is foynd in A, let Ef12Crmiritioenn 
have ſo many Unites, And let F have] 775; 
as many Unites as D is found times TE 7m 
in B, And G as many Unites as D ores 
is found times in C. Thar is, (DD2)] 4 - 4g" WY 
multiplied by CE3) produces mw 
kN Anl (D2) multiplied by (F_4) produ- 
ces (B—8), And (D>Z3) multiplied by (GZ6) pro- 
duces (C12). 

Then &, F, and G, are the leaſt Nznhers that have the 
fame proportion with the firſt Numbers, A, B, and C. 


6 Anlitiy 


CHAP, 


OL A i terns 


ff 
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CHAP. VII 


Adaition FRACTIONS, 
Er the given Fraffions to be added together be 3 
and +. 

Firſt T reduce them by the 6 Chapter, ta = and 7 

| Thenladd8tog, which makesir 17 or * $. 

If they be more then rwo, Firſt rednce two of them 

to one Denomination. And then the ſum of thoſe two, 
and the next, &c. 


For example, Let the Frattions be T2438 Firſt» - 


and 3 make Xz* Then 47 and k. being added as be- 
fore, make 3 and AP which make "33 OT 2,7 


A— 
— 


CHAP. VIIL 


Subtraftion of FRACTIONS. 


Rom - are to be deduQed F* That is by the forego. 
* ing Rules from EM are ts be deduaed Ly Theree 


F 
fore there remging 55+ 


CHAP. IX. 


Multiplication of FRACTIONS, 


* His is onely to Myltip'y the Nwmerators one by ante 
other, for a New \umerator, and then the Denomi. 


x4t0rs one by another for a New D:nominator, 


For 
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For example, To multiply x oy 3 is to multiply 2 
by 3. (6) for anew Mumerater, and then 3 by 4 (12) 
for 2 new Denominator. This 1s x by 2 give 2 or * 

- EZ v 
for the Produ&. : | 

But co make all more plain, and to preſent both the 
Operation and the Reaſon of it, to the Readers cye, at 
ne and the ſame inſtant ; let him confider the leſs Oba 
lang (6) in Fig. L, (made by multiplying the Nzamerd- 
tr (2) by the Namerator (3) included in the greater 
(12) made by multiplying the Denomimnator (3) 

the Denomimeavvr (4) then which nothing ean poſſibly 
be more plain, or ſatisfactory, - | 
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CHAP. X. 


Diviſen of FRACTIONS. 


He Rule for Diviſion of Fraffions, is this, 


Multiply the Denominator of the Diviſor, Ly the Nu« 
merator of 1h: Dividend, for ; xew Numerator ; 
And. the Numerator of the Diviſor, by the Deno- 
minator of 1b- Dividend, for a zew Denominator. 
«And the new FraGtion #5 the Quotient, 


For example, if z be to be divided by 5 
Then is 2 the Dividend, 


And - the Diviſor. 
n 


Then F into 3 make a new Numerdtorviz 9? i 
And 2 into F make a new Denomin«t1rguiz.® ſ that is g 


That is to ſay 7 is contained in 3onee, and one 


cighth part, 1 
The Reaſon of this operation is this. 

Firſt, I turn the two Frattions 3 and ; into two new 
Fraffions , viz. 2 ( as before has been ſhown ), 
Then, as if they were plain Nambers, I divide (9) by 
(8) and the Quotient is ( I +). That is to ſay, the Dj- 
wvidend (3) is to the Diviſor (3), as (_2) to (rs) 
But now (9) is the PraduR of the Diviſors Denomina- 
tor Multiplied by the Dividends Nymrator, and is the 
Numerator of the Quotient, And (8) is the Produ of 
the Diviſors Nnmerator Multiplycd by the Dividends 
Denominator, and is the Denominator of the Quotient 3 
which is conſonant to the foregoing Kyle, ang that 
which was to bc demonſtrated, of 

as 


Mo... = 


Od. a " III__ oy 


Ts > og to CAPRI 


4 ——— 


<P 


Arithmetick in Plain Numbers, 
Thos if ,* be tb be divided by 2 
7 into 5 make a new NumeraorF. _ 24 
24 And 3 intoi3 make a new De $*k.78 
n0minator 36 

Which being reduced to its leaſt terms, is 2 


D— 


CHAP XL. 


Of Decimal FRACTIONS. 


f Decimal FraZions are of all Freffexs the 
moſt natural : Far the truth 1s, all plain Nam 
bers as they are expreſt by the Arabich Notes of x, 2, 3, 
&c. are nothing elſe in efe&, bat Decimal Fractions. 
For example, Let any Number be given (432) The laſt 
Figure (3) is really,-, and & are the laſt rwo Fi. 


gures (33), truly and properly 3- . And all three 


are 4 Fraction of .532.. For as the very progreſſion of 
theſe and all other plain N:onbers is Decimal ;z thar is, 
each Figure on the left hand, is ten times the yalue of 
the ſame 1:onder placedin the next place on the Righr, 
Thus in (333) the laſt (3) onthe left is ten times the 
value of the (3) next toon the right ; And the (3) 
in the middle, 1s ten times the laſt (3 J on the rights 
and but the tenth part of that (3) on the left, 

therefore all, or any of them may be pro libirx, either 
Fractions or Integers : If 1 would have them Integers, T 
ſet them down without any Line drawn under them 
But if 1 would have the two laſt a Fraction, I put a ſe- 
parating Comme between them, thus, 3, 33, f wo is 3 
Integers, and ,.33 for the Denominater is here to be nn- 
derſtood to be an Unite of the next place or Denomina.. 
tion, as was before lained. And thus $5292 is an 


Integer or whole number, and the ſame number with a ſe. 
parating 
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parating Comma, thus 5, 270 is ati Integer (5) witha 


270 


Fraction of .--.» Or the whole is a Fraction of 5572. 


a 
—_— 


CHAP, XII. 


Of Addition and Subſtraftionof Decimals: 


He Operations of Addition and Subſtraftion in De- 

cimass, Integers, and Fractions, is the very ſame 

with that of plain Integers, ay by | ſarwg the 

Unites of all the 7ntegers in one File, and if there be any 

void places, they arc to be imagined - tg - be filled up 
with Cyphers. 


Exemples of Addition. 


26, 43 35, 3s$ 22,5 
30, 14 240, 56 » 1875 
2, 86 39, 033 , o15s 
" ff 2, $42 - 23 x 
22 33 31 4 2 703 


Examples of SubtraQion, 


132,43 99,97 $8, oo | 37, 
_—_ ©, 194 


24 26 38, PE 
Tor 'T7 18, 84 30, oÞ 3b, 395 


CHAP. XIIE. 
Multiplication of Decimals. 


E ig is likewiſe the veryſame Operation with that 
of- Multiplying plain Integers, ſaye onoly, when 


bw By 


ET th 
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all the work is ended, there muſt be as many places of 
Parts, or Fractions in the Produ, as there were places 
both in the nwmber multiplied, and in the nwnber multi 
plying., As in the following Example, there are two 
places cut off in the 2mber multiplied, and one in the 
number ———— Therefore there are three places 
cut off in the ut, And in the ſecond Example, bee 
cauſe there ave three places cut off in the Multrpiicand, 
and two in the Multiplicator : therefore there are five 
cut off in the Produ@, 


I, Example. 2 Example. 3 Example. 


32,13 25,412 1,3053 6 
24, 3 2,32 59,3 
' 9636 $0824 39157 
22848 76336 w $3156 
6424 $0824 C53,26 35 
780,516 $8,95584 TTTEs 1 38 
4 Example. 5 Eximple. 
»37 _ 
z9 2 
TY $3 1779 
©0000 
s Example. 
» 0375 
O Oo 
1875 
©0000 
001875 


In the 4 Example, becaulc there are no Integers, the 
Prodult is , 753 

In the 5 Example, becauſe there do not ariſe but fiye 
= inthe ProduR, viz. ,o18975 and yet by the Rule 


ought to be fax places cur off, therefore two Cy- 
phers 
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phers muſt be —— to make up the »mber of fix pli= 
CeS,uvix, cO1875 


1000000 


wt... _———_ m— —I% 


CHAP. XIV. 
Diviſion of Decimal FRACTIONS. 


(f t, I F the Dividend be greater then the Diviſor,the Quo- 
tient will be either a whole #ber, or a mixt ; 
bur when the Dividend is leſs then the Diviſor, the Quo- 
viext muſt be a Fraction, | 
2, Whatever the Dinidend be, if need require, there 
mult be a competent number of C s added toit, ſo 
make room for the Diviſor to ſtand under it, and then 
2's no" other” but ordinary Diviſien, as will appeat by 
the following Example, 
Dividend 1932, $ | 
Diviſor 3, 746 
which the Dividend being ſupplied with Eyphers, 


fands thus 
0 0 . © 6 ( Tiriffa. 
* 172,500000 46049, &e, * : 
| 3746 ſ 
| els TE 
32660 3/r1238 
223476 - = 
18400 g 4|14984 
3746 $5 [18730 
14984 6 [22476 
34160 =P 
33914 &e, 2 126333 
— 446 8 [29968 
913371 


F, 
CHAP, 7 


OO RR orggS Tagge 


ly 
3 
Ap. | 
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CHAP. XV. 


The Vulger Precept for extrafing the Square 
Root or fide of any Plain Number, 


FF Aving firſt pointed the given Namber, (ſuppoſe 625) 

that 15 to ſay, ſett a prick or point over every other 
Figure, beginning with the laſt. Whereby I know that 
the Root has two places and no more. Firſt, I enquire 
whether (6)rhe la you Figure or Figures, be a true 
ſquare Number, If it be, then I ſer down the Root 
( which is eafily found by the following Table, and 
indeed ought ro be retained in the memory ) ſome 
where on the right hand of the work, and fo is tne 
firſt Figure of the Squar-Root found, But ifit be not 
a true Square Nzmber, then I take the Root of the 
Square next to it, as in this caſe, I ſee (6) is not a true 
Square, I therefore take the Root of (4) which is the 
neareſt to it, and make that the firſt Figure of the Root, 
And then SubtraQing ( 4 the Square thereof) out of 
(6) 1 have left remaining (2) which 1 ſer underneath, 
and ſo is the farſt Operation ended, 


625 (3 
, FETOES 
2 
This done, I take down the Figures of the next 
Square Number, viz, (25.) Thenl1 ſet the double of 
the firſt Figure of the Root under the firſt Figure of 
the ſecond Square Number ; and I ſeek out a Digit, 
which being mukiplied into it ſelf, rogether with the 
double of the Quotient (or firſt Figure) may take a= 
way the remaining Figures of the given Number, vit, 
(225) or at leaſt as mych as may be ; which Digit, by 
as king how many times (4) the double of the Root is 
ſound 1n the Figures ſtanding over it, as inthe nature 
of a Dividend (namely 22) for 1 find that (4) will bs 


found in (23) 5 times, -_ enough oyer and abuye to 


Multiply 
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multiply that 5 into it ſelf alſo. Therefore I ſer down 
(s) for the ſecond Figure of the Root, and I alſo fer 
the ſame (5) under the laſt Figure of the ſecond 
Square ; and then I multiply the doubl: of the firſt *' 
Figure, augmented by that ſecond Figure (5) that is, 

I multiply (45) be that (5) and if the Produ& be ei- [ 
ther equal to the Frgures (225) ſanding above them, 
or ſo much leſs then (225) as the value of any Nzm- ? 
ber under (45) then the ſecond Figure isrightly choſcn | 
otherwiſe the wo next leſs —__ be taken. But in 
this example, the Produ@ happens to be juſt equal 
And io the work isended, 


625 (25 


Now in caſe this (625) had been (655). which is a 
ereater Number then (625) by 3o Unites;. . .. 
the Integers of the Square Root had ſtill 65 5(25 7- 
been (25;) one'y there had been left (30) 4 
which had been the Numeratorof a Fraffi- 25 5 [; 
#2, whoſe Den»minator muſt evermore be 4x 
the double of the Root, augmented by an 32 5 
Unite, and then the Operation had been, as "7 
here you ſee, 


CHAP. XVI. 


The Reaſon and Demonſtration of the Vulgar 
Operation of Extrafting the Square-Roo:. 


Nd after this very manner and method may the | 
Square-Root of any Plain Namberin Intcgers be 7 ty 
extracged bf 


» LIB id _ 


vt , 4 4 TI, - 
Afithmetick, im Plain Numbers. 37 
extraKed, though never ſo great; but that this and 
all other Operations of the ſame nature may be alſs 
performed with underſtanding, and ſatisfaRion, it will 

neceffary to make ſome refleRions upon the nature 
and geneſis of a StquaresNxmber, and in order there= 
unto, the PraRtitioner is deſired to conſider the fol- 
lowing Definition of a Square-Nwumbrr. 


Extl. FA T7. 
Defin. XVIIT. 
Ted ywr® dethus; bh, Oc. 
A Square-Number is that which js equally equal, or, which 
is contained under two equal Numbers, 


'T Hus the Square-Nzmber (4) is contained under tw 

equal Nzonbers,viz, (3, and(2)and theySquare=Nom- 
ter (9) is contained under two equal Numbers, namely 
(3) and (3) and fo on as in the following Table, 


0 Tate ef Squares with their Genetive equal 


am 
—_— 


Equal Mumber | Square 1 
I into l i 
2 into 2 4 |. 
3 into 3 9 
4 into 4 16 
F into 1] 35 
6 into 6 3s 
y MY 
5 aw 4 % 
bl into = 81 
_ Io into 10 100 | 


Thus the Square= Nzmber (629) is contained wnd 
wo equal Nambers, viz. (35) and. 25) That is ts a 
D 3 One 


Seo 


QUADRATI (625) 


in quatuor Plana, a duobus Lateris (25)Segmentss, 
viz(A=20) &(B=5) efteAa; quorum tria ordinatima 
ſumpta,ſunt continue proportional, 


nimirum 


1 ( Aquadratus=400=maxiumus. Proportionals 
2 { Ain B=—=100=medus Proportonales 
3 | B quadratus=25Fminumus Proporttonalis 


A=20 


B=5 


ai 


OE. 7 
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being multiplyed by the oxher equal Number, —25 


Makes the-ProduR a Square Number, Vit; cnn 625 


 Eucl. 1, 2. Theor. 4. Prop. 4, 


Exy £08 a, Wc. 


a right Line be cut any wiſe into two parts, the $ Udre 

yy of the whole I me, is equtal both+o the Squdres hae 
of the Segments, and 10 twice. @ kettangle made of the 
Parts, 


F His holds good likewife im Nambers, Fore e5 


[ / 


eure may be plainly ſeen, '_.___!_.. 


"Thar is to fay, theſe are thei; irts, "which ES FILA, 

being united pt. equal to the Fhole Suze $—— G2 
Theſe things being premiſed, 1 fay, that whereas th 

vulgar Rule direQs ( after the poking of the _ 


ber 625 whoſe Square Root is to be extracted) to find 
out the Tqukrs-Root of the laſt pointed Figure on the 
left hand, that is (6) and not finding (6 ) a true 
Square Nzmber, to take the next to it, vir. (4) whoſe 
Square-Root is (2,) I BY, the meaning is this z That 

3 (6) 
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(6) isin effe& (600) which is not a true Square- 
Namber, and the neareſt toit is (400) whoſe Square- 
Root is (20,) 
Again, whereas the viilgar Rule dire&s to ſubera& 
the Square-Nzmber (4) out of (6) and ſo to find out 
w many times the double of the firſt Root is con- 
raified in the Remainder and the firſt Figure of the 
next Square, viz. (22) thatis 5 times, But with this 
proviſion that there may remaid a Number equal to the 
Fquare of that (5) as in the example, 
The given Square-Nzmber-—— 6/25 mial 


| 5 /Root 
_(AZZ29) Squaredo—— oa] 


—_- nw 


Remainder Mas 
Double of the firſt Figure-- —— 40 


pr ES 


(A—20) into (BS, twice--2/00 


(Þ5) Squared 25 
F Agoregate mode 2.25 
= 


The meaning is this, Having Subtrafed A q, er the 
Square-Number (400) nut of the Number (625) 
there remains (225) which is (A—20) into 
(B's) or (100) for one of the Oblongs, and 
(A_20) into (BS) for the other Oblong, and Bq 
or (25) forthe leſſer Square. All which are the very 
parts of a Square, expreſſed in the foregoing Propoſi- 
tion of Exc!:d, Namely, 


(Aq) The Square of the greater Segment 
which is cqual to 
(Bq) The Square of the leſſer Segment 
which is equal to F 
(A) Into (B) one of the ReQangles — 
made of the Segments, and equal to 
(A) Into (B) the other Refangle made 
— S==——100 
| of the Segments and equal to £ 
— —  ——— ——_ 


—=400 


CO —oo——_— _ — - 


— Ic- 


The 


[* [The (A? Bino- 
2 


ER ESRC 


| I EL Det nas yy 


)0 


20 


non ASL 


Arithmetick im Plain Numbers. 41 
The Square made of the whole (A-/-B) / 

or (25) multiplied by (25) is equaito \ 
And be the Square-=Number never fo great, both the 


manner of the Operation, and the Reaſon of the Ana- 
lyſis, or extraQtion of irs Square-Ronor, is the very 


-— #625 


me, 

Burt for the better underſtancins of all thac hath 
been ſaid, let the PraQttioner confſicer w-ll the igure 
Where he may evidently ſee, how th» Root of every 
leſſer Square being doubled, and an Unite added to it, 
makes np the next greater Square 

Thus twico (3) or the couble Root of the next leſs 
Square, more by (1) being adcec to that Square(9) 
makes up the next greater Square, v:7, (16) And twice 
($) or the double Root of the next leſs Square (25) 
more by (1) thar is to = (11) being added to that 
(25) makes ir (36) which is the next greater Square, 


Oh 


CHAP XVIL 


The way 4nd Reaſon of extrafting the Square- 
Rooz of FRACTIONS, 


te 


E «ho would rightly comprehend the Nature and 
Reaſon of extrafling the Square Root of any 
Fradion, let him confider the Nxmerator to be a leſſer 
Square-Nwmber, and the Denominator to be a greater 
Square-N xmber, and ſo the leſſer to be mcluded in the 
oreater z as for example, if it were demanded to ex. 


tra& the Square-Root of iT the' Namerator (9) is to 
be conſidered as a leſſer Square-Number, and the De, 
nominator (25 ) as a greater Square-Number, includin 
or comprehending that leſſer or i9] And then all thax 
is to ds, is ently to extra the Square-Root of the Ny. 
merator i9 for a new Numerator, viz, (3) and then 
the Square-Root of the Denominator (25) for a new De- 
D 4 nominator, 
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nominator,viz, (5) As if they were Plain Numbers z That 
is to ſay, the Square-Root of >. 's 2 

But now, if neither the Numerator or Denominator be 
Pure-Square-Nambers,the Operation is ſomewhat more 
intricate, though the Reaſon of ir be Rill the ſame. As 
for example, if i: were demanded toextra@ the Square- 
Root of z ill the Namnerator (3) is to be conſidered 
as a leſſer Square, included in a greater, vix, (5) 


That is to ſay, The Square Root of (3) is 15 
And the Square=Root of (5) is _ —_— 
[2 


Firſt, I bring the two Fraetions 5 and z to two Fra- 
etions of the ſame Denomination, by the Rule laid down 
C bap. 8. Pag. 34. and they are Ty and vr. So then 

The Square-Root of (3) is 14 Or 5-5 


And the Square-Root of (5) is 25, Or 2; 


CHAP. XVII. 


The Vulgar methed of Extrafling the Cube- 
Root. 


Or example, let 15625 be the Naber whoſe Root 
isto be extracted, 
Firſt, it is to be pointed, beginning with the laſt Fi- 
re on the Right haud,and from thence to the 4th from 
the” right hand incluſive, and ſo to the end, pointing 


one and leaving two, Thus 15625. Where Note that 
the Number of pricks, or points lignify the places of 
the Root ſought, 

Secondly, the Cube=Root is to be enquired of the 
laſt prickt Number on the left hand, be they three, two, 
or one) As here the Cube- Root of 15 is to be demand- 
ev, and being found by the Table of Cube-Nambers 
Lag. 45, tobe, Ifetit in the Qzotient for the firſt 

Mamber 


- ; 


— —— 


__— —  —— — — 
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Number of the Cube-Root, and then ſetting the Cube 
of that (2) vix, (8) under (15) and ſubrraQing the 


firſt out ef the laſt, there remains And thi 
firſt ſtep, and the work ſtands hats. CO nn 


15625 ty 
 M 


In the next place having ſet (6) the triple of (2 the 
firſt found Figure of the Root) under the laſt Figure 
fave one of the next prickt Nxmber, I ſquare the fame 
(2) andthen itis (4) and then I triple that Square 
(4) and makeit (12) and then 1 ſer that (12) under 
the Remainder 762 juſt as in Diviſion, and this done I 
ask how many times, (12) is found in the Figures 7 6 
TIuſt above them, and becauſe it may be found 5 times 
I ſet ($5) at all adventures for the Reand Figure of the 
Root, and then the work Rands thus, 


15635 (5 


76325 
6 


12 


OOO ——— 


This done, I multiply (the Triple of the Root mul. 
tiplied by the firſt Figure of the Root) by this ſecond 
Figure; That is, 1 multiply (12) by (5) and ſer it 
juſt under (76), : 

Again, I multiply the Square of the laſt Figure, by 
the Triple of the firſt, that is (25) by (6) and let it 
underneath likewiſe, : : 

In the next place, I Cnbe that laſt Figure, (thatis 
I Cube 5) and ſet that Cube, viz, (125) under the 
ſecond Cube-number , that is, ſetting the Unite place 
of the Cube (125 ) under the ſecond prickx 


Figure, 
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Figure, And add together thoſe ProduRs, and then the 
work ſtands thus, 


14625 /25 
' Wilt 
7625$ 

6 


12 


"66 


z Ne 
—AIL.. 
764K 
Laſtly, 1compare this (9625) with the Remainder. 
that was left after the dedyRion of the firſt Cabe-num- 
ber, 8 and finding them juſt equal, 1turn it off and 
there remains nothing, thework is at an end, and (5) 
is the ſecond and the laſt Figure ofthe Cube Root. 
But uow, if the aforeſaid Nambers 6 06 0,1500, & 
1 5 ©, had been greater Nzmbzrs,and conſequently, bei 
added togerher bad made a Number greater then ”— 
then I muft have taken a leſſer Nzmber, and conſequent - 
ly the ſecond Figure of the Cube- Root had been not | 5) 
ut 4), > 
Again,if the Numbers 6000, 1500andng0 being 
added together, had not made a Namber firſt equal to 
(7625) That is toſay, ſuppoſe the Cabe=Number given 
hac been 1564s, whichis more by (20) conſequent- 
ly after the work ended, there had remained '25) 
which 20 had been the Namerator of a Frattion,whoſe 
Denominator is the difference of the Cube of 25 and 


(26 and that Fracti had been ſer down thus» , 22 
And then the anſwer had been thus, the Cube-Root 
of (15645) is 25 ;y57 


————— 


Arithmetick in Plain Numbers, 45 
CHAP. XIX, 


The Reaſon and Demonſtration of Extra#- 
ing the Cube-Roor. 


Hough the praRick of this ExtraRion may at firſt 
ſight ſcem ſomething difficult, yet the Reaſon 
and Demonſtration of it, will I doubt not, make re- 
compence. 
And in order thereunto I ſhall firft defire the PraQti- 
tioner to confider the Definition of a Cxbe, as. alſo the 
SeRions of a Cabe into its Analyrical parts, according 


to the Rule of PerſpeRive. 
Eucl, |. 7, Defin, XIX 


- Koto, 0, Oc. 
A Cube is that Number whieh is cqually cqua!, or, which 
3s contained under three equal Numbers, 
T Hus (0) is a Cube which is contained under (2) and 
(2) and (2), 
A Table cf Cubes with their Gene- 
tive equal Numbers, 


OO —— — ———— 


| Three equal Numbers ſ. - _—_— } 
|, into I into I 18 
4 into 2 into 2 8 
; into 3 into I 27 
14 into 5 into 4 64 
5 into $ into 5 125 
6 into 6 inco 6 216 


7 into 
8 into 
9 into 


Ad WY 
7 
rt 
S 


$& 


The Section of a CUBE (r2 5) by 
a Buomual Root(A-+-B) or (3+ 2) 


Seto CUBI 
in Otto Solida, 
a duobus Lateribus 
{Act B 1.e.{7et 2) 
cffecta 


Quorum 
Qu atuor ordinatim 
ſu mpta,ſunt continge 
Proporttonalta; 


nimirum 
A cubus 27 
A quadr in B=18 
A in B quadr=12 
B cubus 0 
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Thus (3) and (3) and (3) make the Cube (29) for 
(3) mulriplied by (3) makes che Square (9) and the 
Square (9) ww x again by (3) makes the Cube 
(27) as is more clear by the foregoing Table. 

And ſo doe (5) and (5) and-(5) make the Cube 
(125) That is, (5) into (5), makes the Square (25) 
and the Square (25) into(5)-makes the Cube (125) &c. 

Wherefore to Extra .a Cube-Roor, 1s nothing elſe 
then to find out a number, which being firſt multipli- 
ed into it ſelf, '-and then inte the Produ&, producesthe 
given Cube-Number, Thus to'extraft the Cube-Root 


of (15625,) is w' Lind out the namber” (25) which be- 
Ing firſt mutapl RT ES) and then 
amlriplied into. \that: (625) makes the given Naaber 
Ti3562g) Fe MM 

Now becauſe this conſtruQion of the- Cube from a ſfin= 
ole Root, courrthutes nothing towards the finding 
out that Root from a given Cube-Napnber, therefore was 
found our by - the aprons, that admirable Art of 
<ytti Rdietling rhe .;nto two parts, which they 
theveline”" alled a Binomial Keot ; and from: thoſt two 
panes y erected 8 folid numbers, whereof the great= 

| and theTeaſt are always rwo pure Cube wimbers, 
of thoſe rwo diſtin& parts, and of the other ſix Piral.. 
lelepipedons, by Which IL mean ſolid Numbers made by 
mylriplying the Square of one Mumber into another 
Nionber, in imitation of the /Geomerrical Paxaltelcpa- 
frdens ned by Exclid, lib. 11, Defin. 30. vo. be a 
__ Pc contained under fix Equilateral;Figures, 
whereaf thoſe which are oppoſite are Parallel, 

Kel” fee greateſt Paraliciepipedoys are: equal one 
to another, and cach of chem made by iplying 
the Square of the greateſt part of the Bindmial-Roor 
into the leſſer part. 

And the three leſſer Paralielepipedons are equa] to 
one another, and each of them made,by maltiplying.the 
Iypare of the leſſer of the Binomial Root intothe great 

r; Part, * 4.1 
Fhus in the oppofite Figure the whole Root..is (5) 
and divided or cut -iato a greater part ADD and 
elefſer part B__2, - The 
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The Cube of the greater A 3 is aqua LOn——_ 
The Cube of the leſſer B2 15 equal to- - . 


wm of the greater Farallelepipedons, - or (Aq into D 
_ i 


is equalto —_— 
One of the leſſer Parallelepipedons or ( A into Bq) 
P; is equal to —-12 
Then 


To thoſe two Cubes,namely ; -- = nag oats 1 


Adding Aq) into (B) -- 18 
Three of the greater Parallc- | aq) ins Gb). -18 


lepipedons, v7, (Aq) into (B) ---18 


And (A) into (Bq) -- 12 
Three of the leſſer Paaide$ (A ) into (Bq) -- 12 
pipedons, vit, (A) into (Bq) -- 12 


—_ 


The total ſumme is the entire Cube Num- 
ber of the Binomial=Root A___3 more by $125 
B”—2 that is to ſay (5) and amounteth to- 

Now the PraGitioner is to conceive the Unites of 
the Cube-=Numler (125) to be as ſo many Dice, or Cu- 
bical Unires, and 29 of theſe Being piled one upon 
another orderly and equally to make up (Ac) and8 
of them to make {Bc) and 18 of them to make one of 
the greater # arallelepipedons (Aq into B) and 12 of 
them to make one of the leſſer Parallelepipedons (A 
into Bq) and then all theſe eight ſolid Numbers being 
orderly put rogether, to make up the entire Cube or 
(135) And this is the Geneſis of a Cube. vid. Fig, 

Aﬀer the very ſame manner, let the Root (25) be 
made Binomial and cut into two parts, viz, (30) and 
(5) and the greater called A, and the leſſer B 
1 hen | 

The Cube of the greater A 20 is equal to---$000 

The Cube of the leſſer B'5 is equal to—— -125 

The greater Paralle/epipedon, or (Aq imo B) is e= 


nal to -——— - - -2000 
The leſſer Parallelepipedor, or (A into Bq) is equa} 
HO - —— . ——— $0g 


co. — 


Then 


YA AS ww 


= TY - FF - 
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Then The greater or \Aci-$009 
to theſe two Cubes, namely ? The leſſer, or, Bc'--125 , 
Adding ( (Aq) into (B) 2000 


Three of the ercater Parallelepi- 4 (Aq) into (B) 2000 
pedims , wit t (Aq) into (B) 2000 
And (A) into (Bq) goo 

Three of the leſſer PantepeS (4 ) into (Bq | gov 
dons ,vi7, (A) into (Bq) $oe 

Summe 1 

The total Summe of all the eight Solids, Ll - "uy 
is the Summe of the entire Cube which Gn 15625 


amounteth to- — L 

All which is conſonant to that Theorem of Rams, 
(which is in imitation of chat of Exclid concerning a 
Square Number . 


P R A MI Geometr. 
Lib. X XI11T, De Cubs pag.135. 


[* a right Line be cut intotwo Segments, the Cub© 


_—_— 
w 


D 


of the whole ſhall be equal to the Cubes of the Se- 
ments, and thrice the double Solid made of the 
quare of one Segment, 

Thus in the laſt Example, the Square of the greater 
Segement, mulciplied by the leſſer, and the Square of 
the leſſer Segment multiplied by the greater Seg= 
ment, (for that is meant by the double Solid made of 
the Square of the one Segment into the other Segment) 
1s (2500) 

And, The triple of that (2500) is — 7500 

To which adding the two Cubes,or— 8125 


© 


The total is the entire Cube, viz. 15525 

After all this, it will be eafie for the meaneſt ca- 
pacity to conceive, that whil'' by the vulgar Rolcs 
of Extrating the Cube-Root of 15625, the firſt 
Cube of (8) is ſubtrated out of 15) it 15 indeed 
($000) or Ac that js the Cube of the greater Seg= 
ment ſubtraRed out of (15625, whoſe < 


ube-Root 1s 
(3, or 
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(2) or in appearance, but in reality is (20) or the 
greater Segment (A) 

Again, whereas in the next place the vu'gar Rule di- 
res, to ſet down the triple of the firſt rnd Figure 
(2) under the laſt Figure ſave one of the next {xbc- 
Number, vi,. (2 | and then to ſquare that (2) and {6 
make it (4) and then to triple that (4) and ſo make 
it (12), And then to find how many times that (12 ) 
can be found iu the remainder, or (7625) ( which 
Tuppole to be 5 «times ) with this provifion, that after 
(12) has been deduged thus 5 times out of 7625 ) 
there ſtill remain a Nznber, either greater or equal to 
the Square of that /5), that is (25) multiplied by the 
triple of the firſt-found Root (2) more by the Cube 
of 5) thatis (125) andifſo, the work ſtands good, 
and the Cube Root is (25). 


The true meaning of all is this, 


1, The firſt found Root /2)is Really (20) and is the 
, greater Segment /A) 
2, The Square of that (20 )is/400) and is (A * Square, 
3, The Triple of that (400) is 1200) atidis (A) 
re thrice. 
4+. This (1200) is found in (9625) 5 times, which 
(5) is the leſſer Segment (B) 
$5. This (1200) multiplied by (5) or (B) makes 
(6000) ;and.is thrice (A) Square into (B) 
6. The Square of that 5) is (25 or (B) Square. 
7, This /25) or (B) Square multipled by (6 ror the 
triple of (A) makes (1500) and is (A) into 
B) Square thrice. 
8. The Cube of this (5) is (125) or (B) Cube. 
All theſe being added together, makes up the en- 
tire Cube, 


That is to ſay, 
A, Cnbe, or the: Cube of the greater Segment.--$000 
2, A Square.into B, or the triple of the folid 
Nmber made of the Square of the great= 6 
er Segment multiplied by the leſſer Seg- f * 


3 (A) 
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3. A, into B Square, or the triple of the 


the leſſer Segment multiplied by the 


ſolid Number made. of the Gngh— ""M 


greater Scgttient————— TM 
B Cube, or the Cube of the lefſer Segment—1 2 5 


——— 


&. & 


it. th a. 


DO — 


Ste AAR URS. "S 
Fhe given Cube Alum. 
' 15 625 


—_ ſ_ 
7625 
60 


1/200 
— — 


Aggregate of .6joob 
the three for- 
met ſums and 
equal to the 
Remainder a- 


boveſaid. 


11400 


(AB theNaoadel Py 
25 Root, ofe, ah 


—(A} Cube, 


Remainder 
(A) thrice | 
(A) Square thrice 


(A)Square into (B)thrice, 
Jor thetriple of the greater 
Paralle). : 

6 (A)into (B) Square thrice, 

or the triple of the lefſer 
þ Parallel. 


(B) Cube, ; 


a 


| 
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« 


CES: 


A plats and eafie Method of extrattmg the 
|| Square- Root of v4 Number , ( how great 

ſever) without the help of either Mal- 
tiplication, or Diviſion. 


-—a* 25 
5 - y 


For Example. 2| 61 116 
Tet the Square nuniber be 6 BE 56 
Here are therefote 4 Figmes x08 6 Of | 
4n the Root. 2 4 "4. | 
The firſt, viz. (2) is found' by 21764. 4 
inſpection, | # $3 
The ſecond 1s had by the Tarifſa\__| $1311. 
CM. 3/1 3/56 
Take the double of the firſt  Fi- 311 3'56 
gure (2) viz. 4, and make a Mul- [| _ 


tiplicaton Table of it, mingling with 
the reſpetive Produs, the Squares 
of the 9 Digits as in 4, So ſhall you by inſpeQion 
find that 276-betng the neareſt Number to 284 , 
ſtands over againſt 6 in the Margint, and therefare 
(6) is the ſecond Figure ef the Root. 


ABC 
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We . 
iſ [4114 oj [5212 y HEROD 
j_[s|«| 2[1fof414] plows 
iſe jo 3Þ fs 16 [9 | 30 b546609 
ſrſs| | | II Fre. 

| 4 I $ q | «FEY I 
nf (s) 610 TI 
"1 BHRHNOAE 
k 2 | 14312 
EHHOSIHEETi 
' 2 | 8 FI a $7161 514 
We ELE +++ ls 
EHHAEENNESI] 
z3| 6 | | ”" 41; 
! | HE Ml [1 01] [ 


p In the next place, L offer-to make- rhe Tariffs 
6 B, for the double of the two firſt Figures: a:and 6, 
—-| ® viz 52, But by infpeRtion, I find that it is need- 
= leſs to fill up the ſpaces , the very ſecond ProduR 
being too great for the Number 824. Therefore(1) 
on muſt be the next Figure of the Root, © © 
a» K _ Laſtly, I make a Tariffs for the:duuble of the 
Ire firſt 3 Fignres of the Root, 2,6,and r, wit. 522, 
And by that time I come to the ſeyenth plate , I 
find that 6 is the laſt Figure, for it gives me $ 1356, 
Which is the very Number 1 ſouglit for. 
> C This Method is the moſt certain, and has the 
\ - | leaſt of difficultyin it of any Methods I ever yer 


| law, 
Hh CHAP. 
B2 
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* |CHAP. XXL 
Of Proportions Arithmetical , Geometrical 
and ufical. | 


I. Arighmetical Proportion or Habitude , is au 
Equality of Differences ; Thatis to ſay , whes 
al Numbers have one and the ſame Diffe- 

reuct ; And this Habitude is two fold, 


t. Ontintied 5 When of ſeveral Numbers ; 
4 the ſecond exceeds the firſt by the very ſame 
Unity or Number of Unities, as the third dorh rhe 
ſecond,}ahd asthe fourth doth the third ; and fo 
in Infizitem , Thus, 3, 2,354, 53 6, 7, $4 &c. 
differ'/by an Unit, And 1, 3,5, 7, 9, &c. have 
their equal Difference ( 2.) The orderly proceeding 
of which Numbers from the leſſer to the greater 
in a Scalal-way, is-that which is properly called 
Arithmetical Progreſſion, 
2+. Disjun&, when the ſecond exceeds the firſt 
by the ſame Number of Units , as the fourth doth 
the'third , but not as the third doth the ſecond, 
As for Example; 1, 37 9, are four Disjun& Arith» 
witical Proportionals. For (3 ) exceeds ( 1) by the 
ſame Number of Units. as 9) doth (7p), bur not 
as (7) doth (3). And thus, 2,7, 160,15, are 
four Proportivnals of - the fame kind , for (7) ex- 
ceeds ( 5 by 5 , Units, andſo doth (15) exceed 


(10): 


2, Gro- 


2”, TOR 
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2, Geometrical Proportion or Habitude , is th* 
Equality of Ratio's , that is to ſay, it is tha®# 
which ſhews what part or parts one Number 

| is of another. 

Thus, (1, 2, 4+ 8) (244, 3, 16,) (3, 6, 12, 24) 
(4s 8, 16, 32, 64) are Geometrical Puoportionals : 
For in the firſt Example,as (1) is tbe halt of (>), fo 
is (2) the half of (4), and again, (4) the half 
of (8), as may be {cen in the tollowing Tables, 


| 3. HAuſical Proportion or Habitude , 1s when the 
firſt Number hath the ſame Proportion to the 
third, which the Difference between 1he firſ 
and the ſecond hath to the Difference bettveen the 
ſecond and the third, 


Asin (3,45 6), (3) is the half of (6) , and 
ſois (1) or the Ditterence between (3) and (4) the 
half of (2) , or the Difference between (4) and 
(6); and ſoin (6,8, Iz). Bur of chis in its 


proper place. 

That which is at preſent to be handled, is the 
Nature , Properties, and Similitude of the two 
firſt kinds of Proportion, Namely Arithmetical and 
Geometrical , which may be viewed in their ſeveral 
Progre(fious, by the following Tables, 


A 
EY 


Arithmetica! Progreſſion: 


\D &&N ewmboa t» 
ds 4 
= 
ts 


[33j152]1711190 
20140] 6of 80jlo0.129 145,160! 59200 
21142] 63] 84j105|126 147/168[189]210 
221441 66] 8811011 32]154'1761198[220 

69] 92]115|138]161[184]207/230 
72] 9611201144]168;19212161240 
25150 75 Ioo[l 25}1150][r75{2oo[z25[250 


- $30[60] 9gojlz2oft5o0[180[210[240 
31/62] 93[124|1551186121712.48 
32164] 96]! 28]160[192 224125 61288|320 
33}66 99] 32116511 98{231[264[297|330 
34158102]! 36]179[204/2 38{2721306|340 
35179]105]140[r75]210j245]280[315|350 
bo 21612521288[324|360 

37174411111 45118 5]222]25 9129613331370 
381761114115 211 90]228[2661304[34-2|380 
39178] 17]: 56]1 951234[27 3131213511390 
;ol120[1 69:00 247223013 2 213 60/400 


———_——_—_—_ 
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I F 1 
1 3 4 

4 9 16 | 
8 27 | 64 
I6 81 256 
22 243 I j024 
64 729 496 
I28 21187 I6|1384 
256 61561 651536 
FI2 I 91683 2621144 
1 I I 
5 6 "7 
25 36 49 
I25 216 343 
625 11296 21491 
3] 25 71756 I 61807 
I516 25 46\5 36 1171649 
65[L25 279]t 16 8231543 
3496 25 116751296 517 641301 

1[po3]t25 10105 11776 © 69 

i li 1 TY I 
8 g 10 
64 $1 199 
C12 729 I,j0097 
41996 61561 191050 
32[7 68 591949 1001099 
2621144 Fþ 441 1|oooſ000 
2P971152 417 524969 I 010001000 
1617771216 431461721 10010001000 
134]21717 28 38 714 201489 1þ00 00921000 
I I I 
II 12 I3 
IZ1 I 44 jp! 69 
11331 I 728 2.197 
14\641 == 28.561 
I61OFI 2431832 371,293 
117711561 219851984 4s 26 Boy 
19 2-72 2515311808 62174 8)5 17 
21413581381 [429 9811696 ($357 30/721 
2 35 719471691 1 515 gl7 801 35 2 11016041499737 3 


E 4 Arith- 
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bs = 


— f : | 
| 2 
4\ 3 
8| 4 
16] 5 
32] 6 
64' 7 
j I28\ 8 
© 2586] YN > 
TS FI2f0 = 
1j02 nz 
£ >l| & 2lo4412]2 
S =p 0-" 096113] = 
= I]| =: 8 192/14 " 
hy 21]] .2 16]3384'15] 
Ma FD) 1 
© 21] © $321]768]16}8 
[-Þ 21] E 65135175 
2 —| S 1311072/1 
'S + PG 262]t 1918 
- Sil  $524\288[20|3 
£ ; 4 = 576|21/ 
S 10 = 21097 m_ 
| I I 9413 042 
bv > | $[;38]608/24 
1 Sa 1617771216 25 
8 331554443212 
3 | 67 108 $6427 
71625 11 341217172 + 
22 876 Redl433145C12 
68630 : | 
205[891[132[994 64 9;61 
617167313 96|2 831947163 
1185 3]o20[188]85 11841165 
$155 9]Þ6015 66155515 23167 
161677118 1]699}666]5 69169 
;591031,54512951999,797]71]. = | 
— ——ht—n— rn diy 
, {tr- 
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ck 10 I 
wool] 2| | 
110097 3 
IDh000 4 | 
I o0Qfo00 & 
00Þ00 6 
ToÞ090fo00 
5 10010001000 : - 
= 1 00049001000 9] 3 
To Io 000[990000[[10]2 | 
© I0q00 209,000 Ii3 
(=V 11000 00019095000 [| I 2 5 
"4 Io 00.00 202 000]| Iz] — 
YL Loojo00,000]000'007 || 14 | 2 
- >0Þ00ſpoo[o00 000 || 15 |.2 
c: 1c]00[000P00[050 000 [| 16] 5 
7 100120 5Þ520[00 900,000 I7]1 3 
Gs) _ 020J1Dn00Þ001000 /o000 [| I8]5) 
10POofoooÞo00Þ00Jo00,000 | 19 | 3 
1 00/255J200[000Þ00010001[200 [| 20 
11000/0 00207] 000J000J000[ 300 [| 21 
10,000[00J000[072902 00490019 00 || 22 
100,002,00 0]P00[000P0UP 001509 || 23 
1/000,000[>00 4001000[050Þ900[200 [| 24 
I9,0290 0090. 0001000J02010000001003 I 25 For 


[n this Progreſſion it is wore viſible then in any 
other, how Addition and Sub/frattion 1n Arithmeti« 
cal Progreſſion anſwers to Multiplication and Divi. 
fron in Geometrical Progreſſion, For, as in Geome- 
trical Progreſſion , 1000 Multiplied by 160, 096 
produce 100,000,000 3 So in Arithmetical Progref- 
fon, the Number anſwering to 1000, and 100,000, 
viz.(z) and (5) being added together make (+), 
which anſwers tv the ProduQt 100,000,000. Again, 
as in Geometrical Progreſſion ( 100,000 000) being 
divided by (100,000) tne Quoticnt is (1900,) 50 
in Arithmetical Progreſſion, it from the grearteit of 
- |} their Coreſpondent Numbers, viz. (8) you Sub- 
{tract any one of the other, viz. (5.) the remainder 
is (2) and an{wereth to (1000. ) Arithe 


< —- Co gy — - D_ElEete © 0: OI ——_— 
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I. Refleltion. 


AIO#ANTOY AAEZANAPEQE NEPI 
IMOAITONQN APIOMNN, 


Prop. Tertia, 
BoeBo-YoeP. gs B.A..G..D..E 
; A'v nv 'acihuit, Ec. If Numbers (how 
many ſoever they be) exceed one another by an 
equal Interval, then the Interval between the great« 
*1 and the leaft, is Multiplex of that equal Interval, 
according to the Multitude of the Aumbers propound- 
ed, leſs by one. 
Letj the Numbers propounded be four, viz. 
h A | G | Pl 6 E{ whoſe common In- |A G 
I 3 5 7 


teryal 1s cqual to | 2 
By the Hypotheſis ny is the Interval betwcen 


the grearef® ©] and the jeafſ®*) Ard likewiſe 
the three Numbers| "7 wh w_ 


them equal to the Common Dittzrence , and equal 
the one to the other. And the mujtitude of them 
equal to the Multitude of the Numbers given Jeſs 
by one (viz. the leaſt.) And laſtly, the Agyregare 


of theſe three Numbers is equal to the Loterval p 


(the parts united being equal tothe whole.) 
That is to ſay , 


[Flor the Interyal between the greateſt [ft and 


and every of 


the leaſt is Multiplex of the common Interval 
A G 


>» ww o 


bers 


Nati 
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I. Ryfieftion. 


F Nambers (how many ſoever they be) contain 
I. one the other by an equal Ratio ; Then the 
greateſt of thoſe Xumbers ts Multiplex of the Powers 
of the Denomination of that equal Ratio Multiplyed 
by the leaſt, according 10 the Multitude of the Num- 
bers given, leſs by one 

This RefleQion I have framed for Geometrical 
Propertioxals, in imitation of that Diophantus for 
Arithmetical Proportionals. 

Let the Numbers given be Four, viz. 2,6, 18, 5 4. 

And let the Denominator of the Ratio be 3. 

Then by the Hypothefss , the firlt Multiplyed by 
(3) is equalto the ſecond ; and the ſecond Multi- 
plyed by (3) is <qual to the third; and the third 
Multiplyed by (3) is equal to the fourth z And fo 
in Infinitum. = 


il 

. — =. 
That isto ſay , th, + T8 
Q WW >. S* us . 
A D 

i.” 

T3 i 
1. The firft Term (2) is equalto 2 Rt 
2. The 2d Term (6) is equalto 2 into z 2 


3. The 3d Term(1$)is equal to z into 3 into 3 


4. The 4th Term(5,4)is equalto 2 into 3 into 3 into 3 


Thar is to ſay, in a Symbolical wav , 
Let there be any Number of Proportional Num- 
bers, as, A, B, C, D, E, F, &c. And the D:znom:- 
nation of the Ratio be R, 


A—=A 


241 fo aamod pz 
£24n9 onry 


9q4 40 * onvry 


991 Jo aamod pt 


( 
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\ according to the Multitude of the Numbers 


propounded leſs by one , Which was to be Demen- 
itrated, - 
In a Symbolical way , Thus, 
Then let the Terms be A, B, C, D, and the 
Common Differerce E. 


Thus, Or thus , 
A—A A=A 
_ B=A-|-E B= A-1E 
C=A-|-E-+E C=a+hE 
D=A-|-E--E--E D=aA-+3;E 
In plain Engliſh thus , 


1ſt Term (1) is equalto 1 

2d Term (3) is equal to 1 more by 2. 

3d Term (5) is equal to 1 more by 2 more by 2, 

4th Term(7 is equal to 1 more by z mure by 2 more by 2, 


That is to ſay , by the Hypoiheſss , the greateſt 
Term is equal to the leaſt, and as many Differences 
as there are more Terms befades the Jeatt ; there- 
fore the greatefi Term leſs by the leaſt is Multiplex 
of the Difference according to the Number of 
Terms leſs by one. 

As was to be Demonſtrated. 


A—=A 
B=-A 
CG 


Geometrical Proportion. 
£A=A 
B=AintoR ; 
C=—Ainto Rinto R 
D=—=AintoR intoRinto R 


E =A1iatoRintoR into R into R 
F=AintoRintoRinto RintoR into R 
G=AintoRintoRintoRintoR into R into R 


Or thus , 


into R Square——- 
D —A into R Cube 
E <A into R Squared Square 4 
FE = A into R Squared Cube— 
G < A into R Cubick Cube-— 6 


61 


As this RefleQion carryes its evidence along 
with it, ſo is it of admirable Speculation and Uſe , 
as hereafter will appear. 
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IT. Reflettion, 
FP Here three Xlumbers are three Arithmetical 
v7 Proportionals, the Sum of the two Extreams 
# equal to the Double of the Mean. 


Let the three Numbers be (2,4,6) 
And the Common Difference be (2 ) 


Then by the Firſt RefleRion. 
The Firſt Term is 2 
The ſecond Term is 2 more by the Difference once. 
The third Term is 2 more by the Difference twice. 


Whence it is evident and obvious, That twice(z) 
more by twice the Difference, is both the ſum of 
the firſt and third Terms, and alſo the double of 
the ſecond or Mean. 

Which was to be Demonſtrated. 


Vid. Fig. 


Arith- 


p 
, 
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IT. Refledtion. 


Eucl. Lib. 7. Prop, 20, 


'TY A's Tye acer pudi, ce If there be three 

dd Numbers in proportion , the Number contained 
under the Extreams , 4s equal to the Square made of 
the Mean; And if the Number contained under the 
Extreams be equal to the Square of the Mean, thoſe 
tbree Numbers ſhall be in Proportion. 

Let the three Numbers be (2, 6, 18) 

And the Equal Ratio ( 3.) 


Then by the firſt RefleQion, 
he firſt Term is 2 A 
he ſecondTermis 2 into (3) AxR 


The third Term is 2 into(the Square of z)AxRxR 

Whence it is evident and obyious in the firſt 
place , that the firſt Term drawn into the third is 
equalto 2 into 2, imo theSquare of 3 

Again it is evident , That the _ of the 
ſecond Term 1s equal to the Square of 2 into the 
Square of 3. 

But theſe two are equal ; That is to ſay , 
( 2 ) into ( 2 )into(the Square of 3) — 36 
(the Square of 2 )into(the Square of 3 d =36 
Ergo, 

The ProduR of the Firft Multiplyed by the 
Third , is equal to the Square of the Second or 
Mean, Which was to be demonſtrated, Vid. Fig. 


2 6 18 


| 


— j6— 


'< 


WW #*r four Numbers are four Arithmetical 
Proportionals, the Sum of the firf 


Arithmetical Proportion. 
ITI, Refleftion, | 


aud 


fourth, is equal t0 the Sum of the ſecond aud third. 


Firſt, let them be four continued Proportionals, 


" wit. (4, 124, 20, 283) 


And their Conimon Difference ( 8 ) 


Then by the ſecond RefleQton. 


The firſt Term is 4 
The 2d Term is 4 more by once the Difference, 
The 3d Term 1s 4 more by twice the Difference, 
The 4th Term is 4 more by thrice the Difference, 


Secondly, let them be four diſcontinued Propor- 


tionals\, viz. (4s 12, 30, 38.) 
And their Common Difference (8) 


Then by the ſecond Refletion, and the Hy- 


potheſes-. 


The firſt Term is 4 | 
'C The 2d Term 1s 4 more by once the Difference, 
© The 3d Term is 30 


- Fhe qth Terms zo more by once the Difference, 
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III. Refletion. 


Excl. Lib. 7. Prop. 19, 


Av Troyes» Nc, If there be four Numbers 
in proportion , the Number produced of the fir 
and fourth, is Equal t0' the Number which is pro- 
duced of the ſecond and third. And if the Number 
produced of the firft and fourth be Equal1o that pro- 
duced of the ſecond and third ; Thoſe four Numbers 
ſhall be in proportion. 


Firſt let them be four continued Proportionals. 
viz. (2,6, 18, 54 ) and the Equa) Ravie (3). 


Then by the Second RefleRion, 
The firſt Term is. 2, 
'F The ſecond Terms 2 into (3). 
.C The third Term is 2 into the. Square of (;). 
The fourth Term is 2 into the Cube of (3). 


Secondly, let them be four Disjoynt Proportionals. 


4 viz. (2,6, 542162) and the Equal] Ratio (3). 
Then by the ſecond RefleAion,and the Hypotbefis, 
ce, The firſt Term is 2, 
The ſecond Term is 2 into (;), 
Aces The third Term is 54, 


The fourth Term is 54 into (3), 


66 Arithmetical Proyertion. 


In the firſt Example it is evident , 

That twice(4 )more by thrige the Diflerence(24), 
1s both the Sum of the Extreams, and alſo the Sum 
of the ſecond and third, viz. 32; H 
| In the ſecond Example it is'2z evident z = 
| That (4) more by. (36 ' moreby once the Dif- 

wm is both the Sum of the Extreams, and alfa 
of the ſecond and third Terms; iz. 42. - 


Vid, Fig. 


[ 


4» Refleflion, 


Geometrical .P ropertion; 67 


La the firſt Example .it is evident þy the Multi. 
plication of Powers. | 
Thar the Square of (2) Multiplyed by the Cube 
of (3) is both the Prgdy& of the Extreams , and 
alſo of the two Means, | 


In the ſecond Example it is as evident , 
That (2 into 3) Myltiplyed by (54) is both the 
ProduR of the Extreams, and alſo of the Means, 


Vid, Fig. 


S--- 10 -08.-:2 6 54 163 
| | 
| 
— 10$—- —}24—: 


+, 'Refiet;on. 


| 63 CArithnttical Proportion. 
| IV. Reflettion. 

| N all Continued Arithmetical Progreſſsons, (hoy 
| many ſoever the Terms by) the Sum of the Ex- 
| greams is equal to the Sum of any two of the other 


Terms equidiftant from the Extreams , and to the 
double of the Middle Term, in caſe the Xnmber of 


Secondly, by the ſame Hypothefis. 
The fcur Numbers ( 6, 9, 15, 18, ) are four 
Proportionals. 


Therefore by the fauak RefleRion. 


| 
| | | Their two ſyms,uiz. $6 rs Fu - > 2rC Equal. 


The three Numbers (9, 12, 15) are three 


| | 
| Laſtly , by the ſame Hypothefis, 
| Proportionaly. 


There- 


Terms be odd, 
Let the Number of Terms be Seven. 
| viz. 3,6,9, 12, 15,18, 31, and the Common 
l Difference (3). 
| | Firſt by the Hypotheſis. | 
| Thefour Numbers (3, 6, 18, 21) are four Pro- 
| portionals. k 
= Therefore by the fownlrRef{: tion, 
| | Theirtwo ſums, viz wo ul 2 are Equal, 


al- 


Geometrical Proprotion. 69 
I V. Reflettion. 


N all Continued Geometrical Progreſſions ( how 

many ſoever the Terms be ) the Produtt of the 
Extreams is equal to the Produtt of any two of the 
other Terms equidiffant from the Extreams, and ts 
the Square of the Middle Term, in caſe the Murber 
of Term 5 be odd, 


| Tet the Nuniher of Terms be Seen. 
Viz. (2, 6,18, 54, 162, 485, 1458) ; and the 
equal Ratio (3). 


| Firſt, by the Hypotbeſis, 
The four Nambers (2, 6; 486, 1458) are four 
Propcrtionals. 


Therefore by the ferrth Refleion, 
Their two Pro-S2 ito 1458 nant 
ducts, viz. 6 into «$60 £293 


Secondly, by the ſame Hypotheſis, 
| The four Numbers (6, 18, 162; 4£6) are fort 
Propoxtiunals, L 


Therefore by the fewrele RefieRion, 
Tacir two Pro-$& ito 486 
duds , vir 18 into 162 ©97e Equal, 


— Laſtly, by the ſame Hypcrthefis; 
The Three Numbers (18, 5 4, 162) are three 
Proportzonals, 


F 1 There- 


70 Arithmercal Proportion, 


T herefore by the third RefleQion, 
9 more by x5 | 
12 doubled are Equal, 


Therefore by the 1 Ax. Euchd. 


p_ _ are all Equal one to a+ 
nother, 
9 —_ 15 As was to be Demonſtrated. 
Vid. Fig. 


[1 


Geometrical Proportion, 


71 


Therefore by the third RefleQion, + - 


18 into x62 
and are Equal, 
54 Squared 3 
Wherefore , 
2 into 14587) do make 2916, and cons 
6 into 486% ſequently are all Equal one 
18 into 162( to another ; Which was to 
54 Squared 4 be Demonſtrated, 
Vid. Fig. 
6 18 54 162 4%6 1458 
' | | 
Ln 


A Tibte 


[72] 
$$$$$$$$$$$$4+$$$$ +$4+$$4$ 


The foregoing Refle&tions applyed to the 
Golden Rule, or Rule of Three. 


Lo —— 


The Ryle of Three, or the Golden Rule, 
- an Rule is cither Single, or Compound ; 


1+ The Single Rule of Three. 

The Single Rxle of Three, is whenthree Num- 
bers are Given, and a fourth Proportional De+» 
manded. 

Now this Single Rule, 1s either Diret, or 
Inverſe, 

I. Dire, 

The Single Rule of Three Dire , is when three 
Numbers are Given, and a fourth is Demanded , 
waich bears the ſame proportion to the Third, as 
the Second bears tv the Flt, 


Exam; le. 
If 4 Acres of Ground coſt 8o Pou'd , what 
will 8 Acres of the ſame Ground coft > 

To underitand this Operation , look back to 
th2 third R:fl.Rign upon Geomerrical 1 roporiion » 
and you ſhall fizd it Demonſtrated, that it there 
be four Proportionals, the Product of the Firſt and 
Fourth is equalto the Produt of the Seco. d and 
Third, 

Wherefore in this Example. 
If the Product of the Second ard Third Term, 


VIZ. 


[73] 


viz, (640) be Divided by the Firſt , name! 
(4) The Quotient, viz. (160) is the fourt 
Proportional ſought. 

And for a Proof of this, 

Ler the fourth found Term (16c) being Mul- 
tiplyed by the firſt (4) ; the Product will be the 
ſame with the PreducQ of the third Multiplyed by 
the ſecond, viz. 640. 


4 80 $ 160 


| 


—— 640— 


| 


— 4J0 — —— 


The Argumentatien is plainly thus , 

If the ProduCt of (8@ by 8) be equal to the 

Produ of (4 by the unknown Number. ) 
Then, 

The Quotient wil be the very ſame, whether 
I Divide ihe Produdt of (50 by 8, ) or whether I 
Divide the ProduR of ( 4 by the unknown Num- 
b.r) by 4. Foreither of the Products being 6403 
the Quotient mult needs be 160. 

Bur now it is manifeſt, thar if 

I Multiply 4 by 160, and Divide the ProduR 
back again by 45 it will give x60 for the Quotient. 
Becauſe, whatever Multiplication doth, 1s again 
undene by Diviſion, And this 15 the true and 
_ _ Reaſon of the Operation in this Rule of 

ree, 


That 


[74] 


That is , 
As (4) is foundin (80) Juſt 20 tintes, ſo is (3) 
found in (160) joſt 26 times, 
Or thus, 
As 4 Multiplyed by 20 makes 80, fo 8 Multi- 
plyed by 2o makes 160. 


2. Ex4 


If $01. will buy 4 Acres, ar will 1 601, buy > 
The Anſwer will be found as betore, 


80 o 160 s 


nn he ———— 


By Dividing the Produ@ of (4 into 160) 12. 
(640) by (80) For then the Quotient will be 8, 
For as $0 contains 4, twenty tunes, ſo 16o be- 
1"g Divided by 30, thz Quotient is 8. 
2, Inver(e. 

The Single Rule of Thiee Inverſe 1s when there 
arc three Numbers viven, and a tuurth demanded , 
which bzars the ſame Propurtion to the ſecond , as 
the third doth tothe brit. 

Example. 

If a qtantity of Hey wil keep $ Horſes 12 
Days, How many Days will the ſame quantity keep 
16 Horſes. 

Here 


for 
bet 
ls t| 


[75] 


Here it is obſervable,thar moſt of thoſe who have 
hitherto Treated of this Ryle of Three , puzzle 
both young Learners and themſelves , with this 
diſtintion of Dire® and Inverſe, as though they 
were twodiſtin& and diflerent things, whereas in 
truth they are the very ſame thing, only care muſt 
be taken how to place them. For the true un- 
folding of this Queſtion, ts this , 


Look what proportion 16 Horſes bear to $ | 


Horſes, ſo do 12 Days bear to a fourth Number 
of Days, And they «ught to be placed thus, 


16 8 I2 


— 


_ 


And then the operation 1s the very ſame as bc- 
fore ; for the Produt of 8 by 12 1s (96) which 
being Divided by 16, the Quotient is (5), which 
is the fourth Number ſought. 


—_ —— — i = * 
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+, The Double Rule of Three. 


E7 " Diret}. 
And this is 5, Inver ſe. 
| Dire8, 


T He Double Rule of Three is when more theri 
three Terms are given; as the ordinary 
Books of Arithmetick teach us. 


1. Exam), 

If 4 Meh ſpend 19 Pound in three Months , 
how many Pounds will 8 Mey ſpend m nine 
Months >» 

The Reſc]ution of this Queſtion is thus per- 
formed. 


4, If four Men ſpend 19. what Will $ Men 
ſpend, 


Men, Pounds, Men, Pounds, 
4 19 8 39 


| 


4, If 


W 


[77] 

2, "If 38 1. be ſpent by any Number of Men in 
3 Months, how many Pounds will be ſpent by ſuch 
a Number of Men in 9 Months > 


AManths. Pownds, Months. Pounds. 
=: 0 114 


—34z— 


A 


2. Example. 
TF 9 Buſhels of Oats ſerve 8 Horſes 12 Days, 
how many Days will 24 Buſhe's laſt 1 6 Horſes, 
Read it thus , 
1. If 9 Buſhels laſt 12 Days, how many Days 
will 24 Buſhels laſt > 


Buſbels, Days. Buſhels, Days. 
9 I3 34 ZZ 


MAT ' 


nm 3$3$ 
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2, As 16 Horſcs ts to 8 Horſes, fo is 32 Days 


to 16 Days. 
Horſes. Horſes, Days. Days. 
- 16 8 32 16 
| | ns 
=— 26 — 
— 256 — 


And this is the whole Intrigue of: the Goldex 
Rule, or the Rale of Three. The which. being 
rightly underſtood , (together with the foregoing 
Reflections on Arithmetical and Geometrical Pro- 
portion) thoſe other Rules of Fellowſkip , and 
Alligation, as likewiſe the Rxle of Falſe, will not 
be at all difficult, And therefore I think it 
needleſs to nwltiply Examples, 


p—3 "I HO ld ASuitmt_s ca. _ 


- 16 fond 1he Periphenne, and the Square-Root of the 
Area, in infinitum, wwiehaws the belp of either 
: Mylyplieation, Diviſfion,byExtraRion of the Reot, 
*Oc Example, Ler the given Diameter of a Circls 
be 251, And let it berxequited to find the Pe- 
vipherie Cor Circamferente;) Firſt I ſet down ( 300,) 
uoder.that (50.) and beneath that x, 45 in the fol. 
lowing Operation,” This dane, I firlt feek the Peri- 
pherie of a Diameter of (3) in the ſubſequent Z#ble, 
VIZ. 9,42477795, and becauſe it is the place of 
Havudreds, F add thereto on the right hand two Ci- 
phers (00, Then, under that Sum I ſer the-Nomber 
of the Poripherie of (5.) adding to it ohe' Cypher , 
becauſe it is the place of Zens (viz. for $o.): Laſtly, 
I place under the two, Sums aboveſaid the Pwipherit 
pf 41.) without adding any Cypher, becaule it is the 
place of Vtits. Aridiadding thele 3 Sums together, 
(evermgre diſtinguiſhing the Integers, from the 
Fradions, after the 8th place from thg tight hand , 
with a Comma, or Line of Seferation) the Sum, or 
Aggregate (vit. 1102, 699021 5,) is the true Peri- 

oberia of that Circle, whoſe Diameter is' 351, 

J00—_ y 477 7:9500- * 
; 


The Diameter of any Circle being oh iu Integets , 


$0—"Iy7 f 0796,3250 ': 
_I—__3 | 14159265 
| 351 ſuns1t62 | 6990.2015 
After the very fame matmer if it wererequredt9 
pive the $quare-root of the-4ree of thar very Crete; 
whoſe Diameter is 3 5 1.I add the 3 fullowing Sxmr, 
and the Aggregate is whatT defire. Far Example. 
300——265 Hart r | 
C Ommm—_— 44 Ep 13,4630 
Gan——_ 7 $62,2692 
35 T/m 311 | 6565014 
Tf the firll place of the given Diameter be of 
Thouſands , there muſt be 3 Cythers ; if of T##5 of 
Thouſands, there nuſt '4 Cyphrys be added on the 
tight hand, and fo in Infin:tam. G fide 


- 
: 


| Diamet.|| "Peripherie. | $quare-r00t of the Arca 
D__] 3114159265 © 18862,26972 
Xf WC ATE 85 30} 1177245385 
9.424737795||_____2|6536,8073 
4 * Iz 566 3,7060 | J $449-077 | 
5 ERR. . 
nn IS 

6 


ſ 5 _I6 797946325| 414311,3462 
31736155 
2035 »6847 


6 || 18{$495,5599 
7 || 21'9911,4355 


| — 8 || 25]1327-4I20]| 7 [9898, T540 
— I —_ — — 
5 (| 2812743433851 7 19760,4232 


But i in caſe of Fraftions, as for Example, if the 

Diameter had been given.3 51, and the Perightnie 
| were demanded : The way -15, to take 4 of 3} 

| 4 

nt 1415936s. (viz. 0,7853,98r6) and to addit to 

1102,6 990, 2015, which makes 1103,4844,1831 

4 for the Peritherie of that Circle whoſe Diameter is 

' is 3514: And the ſame method is to be uſed for 

any Fraftion whatſoever, 

The Circumference of a Circle being given to find the 
Diameter, and the Square-root of the Area, in In- 
fnitum, withort the help of either Muhiplication, 
 Diviſfsen, or Extrattion of: the Root. 


Circum.|| Diameter. Equare ron of the Area 

3 || ©73183,0988 2820,9479 
RE 208 FLCSTTE | BN F125 
a, 9549,2965]|__ _|$462,8437 

, + ||__ 11273243954 _1 | 1283,7916 

"5 16915-4942} 1 [410497395 

-6 || cx]9095,59300{____ 1 | 6925,0575 

7 || 212281,6920 1 [974646354 

| 8 j|_21546497908]|______ 2 { 25675833 
| [5 112186438897 z |5338,5312 | 
| This Table is to be uſed after the yery ſame en: 


ner with the former, 


—=—-—G—_—— Cn—_—__— oo oro oy Ir 


m_ - — - 
- —_ — —_ 
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| A Perpetuall Almanack invented by 
S.Morland 1650. 


wa To find the Dom: Letter for ever. 
B D F A 
B D F A. C E G 
G B D F 


GF | BA | DC | FE AG | CB | ED 
1000 | 1200 | 1400 1600 | 1100 | 1300 | 1500 


1616 | 20 | 24 28 32 76 | 40 


A4 | 48 52 | 56 Go | 64 | 68 


72 | 576 | 80 | 8+ 88 | 92 | 96 


1700 | 4 8 12 | 16 | 20 | 2% 


— ——— 


| 28 | 32 36 | 40 | 44 48 | 52 
2400 | 1900 | 2100 2300| 1800 | 2000 2200 


To find w t day of the Week cach Month begins. 


(1) 
| AN 
EXPLANATION 


| OF THE 
. Perpetual Almanack. 


His Almanack was firſt intend- 
ed to be as ſhort and compen= 
dious as was poflible, and to 

Graven on a {mall plare 
Silver, _ = brea _ of a 
an portable toge- 
ther with Money : but havieg 

a 2ow defign'd it for a ſmall pocker 

| Book, 1 have thought it more 

Ry» convenient to divide it into three 

diſtin& Tables, which are much more plain end cally 

that ſo the uſe thereaf may be obvious to the 

capacity, And when the three following Tables and 
their uſc are throughly underſtood , This Almanack 
will need no a—_ ation, and may de pled ſometimes 
as well as the three Tables, 


'Theuſe of the Table in Page 6, 


. By the Table in Page 6, you may immediately Gind 

the Dominical Let ter from the firſt year of our Lord, to 
} the year 3400, &c. ſo long as the world ſhall laſt, 

For example, For any year of Our Lord under 100, 
they are expreſt in the ym om Columnes of Numbers, 
and are anſwered in the firk Columne of Leners, Thus 
for the years of Our Lord 28, $6, agd 84, The Domi- 
wical Letters are DC, For the years t, 39, $9, and J85, 
the Dominical Letteris B, For the years 13, 39, 67, 
and ys, the Dominical La Þ.D, Ta Tf 


p 


| 
| 


New | 


TW een en ren nm ent 


CE ee pan 
. 


== 


(2) 


Now for all the w_ Hundreds or Thouſands frotti 
on to 3400. (which are all Leap-years) the Domi- 
wica] Lgtzers Eo aboye them ig the 1, 3, 


mite. 


s the Rale is for ever 
this ; efaly the WG Yr onde ( equal 10 the Frafi- 
on or part of an Hindnd ſon ts with the Columne 
_ _ m_— of Te als A pexpef KS is 
The ot of we Ninber t) He ; : if 
the DaSkk Lever i( or far dhat Jac. 
Fortxample, Let the Dominical Letter be demanded 
for the year of Oyr Lord 1692, The number of Hyn- 
no, Pane andis found in the thitd Colomae. ; 
rt (92) amon the Maryigal, Nj 
ebb with thar third __ the : 


the firſt of hem C6.) Foe che 


3 3 oy 


fourth of F 


ar; F, to the years end, f Ferry, a | 
R Leap-years, | 
If the Demir Lv be demanded for 1481, The 
axe 1400, _ moonln the _ Co. 
en an ndred I meeces 
lumen @, which is the Dominica Lever 


Dominica! Letter de denianded for 1 ; 
£360, is beth yy adpants, "other hs ent 
(49 ) among the Ma: Numbers; meers in 


he - wrtnt which i is the * omen Letter for chat 


of £4 Ler as Dominicat Leiter be del for the 

year 1929, 2700. is found in the 4 Columne, and as, 
excets wick t r Columac in E. 

TAndis Sera year paſt or $0 CEDee-- 


The aſe of the Table ia page 7. 


The uſe Table js to find read beth upon 
t day {this Pale fo nd 1 ſity, bet 

© ever. But allo” bow many Japs cnch agarh Cows 

| tains , 


"on a Saturday. 


(3) 


2iiks, which js tobe ſhnnd under the name of cach re» 
ſpeaive Moncth. | | 
For example, 1'defire to know upon what day of the 
k the month of April begins, in tht year 16323, 
iſt i find by the Table in 6, chic the Hominti. 
cal Letter for that year is E. Then E _—_ my Eye 
down rhat Colamne of the Table in 4. where E, 
is at the rdp, and at the ſame time dbterve where 
poſe ©s in the Margent, and where the Line of Aprit 
wicars with the Cofamne F. there 1 kd (Twe/day ) 
which gives me to underſtand that Ayri! in the year 
36323. begins on a Tueſday, 
. By the fame Rule, * 6x. 
The moneth of May in the year !#rg. begins on 
a Munday, « W +: 1% + 
The ſame moneth in the year 1616, began on 2 
Wedneſday ; where i is tobe noted that foralmuch as 


F _”_ is a Leapyear, 1 make uſe of the'3 Lerrer ( F, } 


the Table in page.7:. which muſt always be ob» 
ſerved in LeapryF: bs -- bs 
The mon September in the yeat 1539. began 

The moneth of Fuly in the year 1471, began on 


GoMomdiy. | 
/ The Moneth of December in the year 1643, began on 


8 Thurſday. : 


The moneth of Agzſt in the year 1981, will begia 
on 4 Sundey, © # 
And ſoinall the reſt, 


The. Uſe of the Table in Page 8. 


. The uſe of this. Table ( hayiog firſt found upon 
what day of the week any Moneth begins ) is to know 
Teadily the day of the Moneth. 
Suppoſe it te be Thurſday, and the beginning of 
Olfober in the year 1672, 
By the two former Tables I find, that the Moneth 
of Offober 1672, begins on a Txeſday; wherefore 1 
A 2 look 


(4) 


lek emong the Tables in 8. till 1 find a Ta- 
ble- that begins with a Txeſday z and finding thar 
the Thurſdays of that Moneth ate 34 10, 17, 24, and 
31. and that it 'is yet hut the inning © 

Moneth, TI conclude that it muſt needs be the 3 day 


of the Meneth+ | | 
Where it-4s to-,be obſeryed, that if I cannot by ſome 
Matks or :Circumſtances help my memory, to know 
at leaſt what week of the Moneth itis, no Alma- 
pack in the World can inform or tell me what day 


of the Meneth it is, 


Two excellent Uſes of the Ta- 
ble, in Page 8. 


1, By it may be readily found what day 
of the week, any day of the Mont 
was, or will be, of any year paſt, or 
to Come, 


For example ; Such a man was born, or ſuch an a&i- 
un was done, or ſuch a Lettey was written the 
fourth of Ceptender in the year 1618, and it is demanded 
what day of the week ir was ? 

1, By the Table in Page 6, I find the Dominica { era 
ter for that y_w to be D. | 
2, By the Table in Page 7. I find that September in 
that yearbeganon a Tueſday, #2» 
3. Ad by the Table in page 8. 1 find that the fourth of 
September was the firſt Friday of that Meneth. And 
ſo may any 'other day of aby week, of any other 
Month, of any other year paſt, or to come, be 


known, 


By 


(5) 
2. By it may be readily found what 


day of the Month, was or will be, of 
any day, of any week , of any month , of 
any year paſt, or to come, 


For example ; Suppoſe ſuch a Man was born, or ſuch 
an AQion done, or ſuch a Letter written, upon the 
firſt Friday of September, inthe year 2618, 

Having found by the foregoing direQions, that Sep= 
tembey in that year began on a Tueſday, I find thar 
the firſt Friday of that Moneth, was the fourth day of 
the ſame Moneth, 

And ſo may be readily found what day of the Month, 
was or will be, any day of any week, of any month, 
of any year , paſt or to come. 

Al which are of excellent and daily uſe for al! Miniſters 
of State, and for all Merchants in their correſpondencies , 


(4) 


| A Table ſhewing the Dominuical Letter from 

the firſt year of Our Lerd to the year 3400 
& jay be continued top ever ; 
«> by, [i 2: Foreh $07; ©: 1 


$ 


DC|ED|FE|GF |AG|BA|CB 
; 000| Ioo| 206] Joo! 400| roof Sos 
700] Soo}; goojrodo{rioof1izoofi17oe 
I4+00{Ll5o0{I600!11706{I800{[1900[2000 
2100|[2200;|{27J00]2400[25300|[2600[2700 
28 00|12900|3000 Jlooj3J 2003 300[3J400 
84}|'DC{ ED] FEfGF| AG| BA] CB 
SS S% *. aA ALLE. 
CTEEETSD RhS-T.170 
G A B } C -D E |. 
FE]GF AG-}BA}CB|DC| ED, 
D | E F G A] BJ] C 
B Cj Dq:E F G A. 
AG, BA CB ['DC ED|PE|GF 
F G A B C D E 
eſreſGcſalsc|]D 
D|E F EI ATRDS C 
CB | DC|ED|]FE|GF|[AG|BA 
A B C D E F G 
G A B - D E F 
FIQBDFALIDB1zj C D | E 
ED | FE|GF | AG | BA|CB| DC 
C D E F G A. B 
B C D E F G A. 
A B = D E F G 
GF | AG | BA | CB| DC|ED{FE 
E F G A B C D 
D E F G A B C 
C D E F G A B 
BA | CB!DC| ED]FE|GF]AG 
BE 2 Ks Din FP 
F G A B C D E 
Bi F104 4A4:j8a|1cjD 
I 2 3 4 F 6 7 


(7) 


$ \RETR by the help of y Dominical 
Letter what day of the week any Month of 


A Table 


the year begins for ever 


B 


C 


D 


F 


lan Sund\Satur|Frid: 


1Tueſd: 
IT ofa. 


Mund 


MundlS und. 


Thur:\W, 


Sund 


; Tueſd: 
1Fryd: 
1Fryd: 


; Fryd: 
ISund: 
:[Wedn: 


Thur: 
Satur. 
Tuejd: 


Wedn 


\Wedbr 
ASatur 


1Frid. 
1Mund 
1Thur: 


Thur: 
Sun 


Wedn: 


1\Mund 
f " Aur: 
ISund: 


Sund: 
Wed: 
Satur 


1,Satur. 
1Tucjd: 


Thur: 


; Tueſd: Mund; 
Fred. 


5 und 


Thur: 


Satur 


(F/ 


'. 
Wo Wedn:| 1 | 8 [15122122 
The 7 Varictics of Free | 2 | 5 [15|23]39 
the laſt Table Fag:1 Fydays | 3 10107222 
op Saturdays | 4 | 11118 125 
for finding y day of day | 5 [12119125 
the Month. Mundays | 6 | 13 [20127 
Tueſdays | 7 | 14) 21128 
Sund: | 1 | 8 [1522127 {d:] 1 | 8 [15] 22129 
Mundays | 2 | 9 |16| 23] 30 Frydays | 2| 9 |16123132 
Tueſdays | 3 | 10| 17 | 24 T1 | Saturdays | 3 | 10117 12% JI 
Wedneſdays | 4 | IT. 18 | 25 Sundays 4 | 11118] 25 
Thurſdays | 5 | 121 19 | 26 Mundays | 5 | 12119 26 
Frgdepw | & |13| 29127 Tueſdays | & | 13] 20127 
Setardays | 7 | 14| 21 | 28 Wedneſdays | 7 | 14 21 | 28 
Sand: :| 8 [15|22| Yb - |1| 815122] 
Tuedeys | 2| 9 |16|23|3® Saturdays || 2 | 9 |16| 23| 30 
Wedneſdays) 3 | 10 | 17 | 24| 3! Sundays | 3 |10|17| 24\ 31 
Thurſdays | 4 | 1 [18 | 25 Mundays | 4 | 11| 18 | 25 
Frydays | 5 | 12|19 126 Tueſdays | 5 | 12119126 
Saturdeys | & | 13 | 20127 Wedneſdags | 6 | 13 | 29] 27 
Sundays | 7 |14| 21128 Thurſdays | 7 | 14) 21 þ28 
Treld:| i | 8 [15] 22]25 | Saturd! * g |15] 22129 
wedneſdaps | 2 | 9 | 16 | 23|3® Sundays | 2 | 9 | 16|23| 30 
Thurſdays | 3 | 1017 24 | 31 YHundays | 3 | 1 17124] 3t 
Prydays | 4 | 11 18] 25 Tueſdays 4 | 111 18 25 
Saturdays *| 5 | 12119 26 Wedneſdays | 5 | 12] 19 | 26 
Sundays | 6 |13| 20127 Thurſdays | 6 | 13] 20 27 
Mundays | 7 | 14 21 | 28 Bday | 7 114 21] 28 
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7 Find out the Prime or GoldenNumber 


Dwide the year ofthe Lord by(. 19) and to the 
Remaynder after the Diviston. add(1) the | ſum; 
=. i the Prime for that year 


Example 
(Thus (1671 ) divided by( 19) leaues(18 ) to, which 
adding ( 1 ) makes (19) for the Frime of i/ year 
Quoticat 
Dividnd —— 1 671 (87 


Dior —— I 9 
I52 


Diwndend —— [ 5 I 
Demiſor I'9 
I 3:3 


Remaynder — T 8 
Tb whuch add. —— | 


The Sufi the ime T 9 
CS7able of M, bi licatior. serv, r the 
dns © year hed 
uf 19 


L — 19 11 6 — I14 


—_ CO 


I2 


6 |11 


2 |” |12]17| 3 
2 |7 |12]17] 3| 8 |[13]18| 4 


3|8 [131181 4| 9[14;19| 5 


4 | 9 [14/19| F [ro[I5{ 1] 6 


6 [11]16|2|7|12|1p|3] 6 
9114/19] 5|1o[r5| 1 
IolIF|I|&|I}i6|2| 7 
It}16|2|7|I2|[17|3|8[13 
12[15| 3| 8[13]18|4| 914 
13118] 4| 9114/19] 5 |ro|15 
14]19| 5 [roſIg| 1] 61116 
I7|-3 | 8 [13]18| 4 | 9 [1419 
18] 4] 91[14[19| 5 |10[15| 1 
19] 3T [1o[IF} I] 6|II|16]2 
I | 6 |1I|16 

5 jJIO[15}T| G6]IIIIGH2}7 
6 |[1I1[16] 2] 7 |12|17]/3]8 


TF|-£-1-6 [11116] 2| 7[12|17 
16]2|7[12]15] 3 | 8|13|18 


: 
E 


Q& 
wv 
Le #) 
— 
M- 
— 
Q 
MM 
MN 
1] m4 
a 
— 
2000 | 
\S 
QA 
MM 
K. 
© 
LL 
Qa 
oy 
Oo 
AN 
[WP 


b: 
- 
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Prime or 


Oo 
p_ 
wa 
AN 
Ky 
a 
- 
& 
_— 
Fan 
© 
KM 
.0\ 
60 
KM 
= 
oO 
- 
—_ 
Q 
Q 


3 122141|60|79|98 
4 |23142|61180| 99 
F 124143]62|81 
6 |25]144|63|82 
7 |26]145]64|83 
8 [27146]651|84 
9 [28][47166|85 
10129]148|67|86 
IT [30|49|68|87 
12|31150|69|88 
I7|32|51|70|89 
I4|33|52|7I|90 
[FT] 34:53|72]91 
I6135|54|73]92 
17|36155|74{93 


[18|37|56|75| 94 
19|38|57|76|95 


S* 
lis 
| [Go 


(0. 


IT 


heels JSHESHIHAIAE 
{4 o[O0[o[go[ols|d|[F]>|o 
| 2 *|*[*[o[o[o[o[o[8|® 
f Prime 

* £51:8/4[9[4r9[7 t0[15þ 7 

FOI" SW wwwlwlw 
"0" 9 0[=[a[wſalnſfys] ww 
$[9]9]Jojo[g/o|A|F]= 
9|®[o[o[ofofofs| 2 


— 


I |20| 39/58] >], 1 
| | 96 14/19] 5 [r0[15]r] 6 [nlaglT} 


2 21/40 39| 28[95 IF] 1 
T122[41 60/79/9816 2 
3 


3 
4+[23/42[61]80/99 I” Br 
8 [13/18|4|9|14[r9] 7 

24/43/62|81] Yrs 4| 9 14/19| 510 if[T]s 

- 

8 

9 


— 


6 [25/44/63]82 I9/5/loſig[r]s 11 [16] 2 
7 [26|45|64/83 T | 6 [ITj16 2 7 [I2|17] 7 


8 
27146165|84 7 [12|I7| 3 8 [13]18| 4, 


DS 8 [I3|18] 4 I [14/l9| 5 [x5 
— [67]86 I [14/19] 5 [10 IF/[I[&[n 
30/49[68|87 ioIF|r|6[11t]16 2 | 7 [12 


9 [28[47|66|85 
4. 
I2|3 
1150/69/88 6 [II 
: 6|2 7 [12[17| 3 8 [13 
8 
9 


7 C— 
$ 32/51 70/89, 1217|7|8113 I8/4| 9 [14 
T3|52[71|90 13/18[4|9|14/r9\ 5 116 
IF134]53|72 91 - 


”y 

15|- [4/19] 5 [10[rg] x 6j11|16 
”» 
8 


16/35 T4[77|92 LLSYBST-957 I6| 2 12] 
I”7 
_ 36 55174|[973 IT}[16|/2|” I2|17] 3 IT!}18 
I 
37|56[75|94 I2117 3T|8|[13/18 4 | 9/1419 


19138[57|75|95 I3/18| 4, 
: 9 [14 9[ F [ro[t5|r] 
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de the moveable Fea 


ATablc to f 
" & the Dome letter & Go ;— Mow 
CC —— —— ” 
Domin” | Golden FromChn{tmas | Shrove | Eaſter 
Letter | Number | to Shrove ſund:|] ſunday | day 
2 F 17 16] 6 weeks Febr +<o|Mar 26 
7 lo If 18] 7 weeks Febr 12 Apr 2 
P, 14 9 12|8 meeks febr wApril 9 
A [3 6 11417] 9 0 Febr 26\4pr 16] 
8 19 10 Mar &5 oor 423 
2 &F 17 16| 6 weets 1 day | Febr 6|Mar 27 
4 710 15 18] 7 weeks 1 day |Febr w3Hpr 3 
B 19 12 175|8 waks 1day |Febr 20lpr wo 
36 u 14] 9 meeks : day Febr 2»|Apr 
8 19 10 weels 1 day |Mar 6\Apr 2? 
25 1013 6| 6 weeks 2 days | Febr 7|Mar 28 
A |4 7 15 18| ” weels 2 day |Febr 14)April 4 
« i169157|8 wet 2 days Febr 2114 n 
3 11 14 19| 9 weeks 2 days Febr 28 yn 18 
8 10 weeks 2 days| Mar 7 hor 25 
i6 5 weeks 7 days [Febr 1|Mar 28 
2 5 10 13] 6 weeks 7 day | Febr B|Mar 29 
'Þ; 4 7 12 15 18] 7 meds 3 das | Febr w5hdpr 5 
16 9 17|8 mes 7 daws |Febr Kd p 12 
38 n1w419| 9 mls 7 dax|Mar 1pr 19 
16 5 weeks 4, dazs |\Febr 2|Mar 23 
: 10 173 18] 6 weeks _ Febr 9 jMar 750 
F 14 ”7 12 IF| 7 week: 4 days Febr 16 april 6 
6 9 14 15 | 8 weeks 4 days [Febr 23)apr 13 
3 8 11 19 | 9 weeks 4 das [Mar 2|apr 20 
F I6 F weeks & | Febr Mar 24 
E 2 7 1017 18|.6 weeks boa Febr F Mar 71 
by 1 4 12 15 | 7 we 5 daxs | Febr Wapr 7 
36 9 14.17] 8 weeks 5 days Febr 24 apr 14 
8 1 19 9 weels & days Mar 7 | apr 21 
5 13 16 5 weeks 6 days|Febr 4 |Mar 25 
2 7 10 18 | 6 weeks 6 4 Febr u|apr 1 
$ 14.912 15 | 7 weeks 6 days|Febr 18)apr 8 
36 14. 17 | 8 mes & days |Febr 25) apr is 
— . [8 n19 |g9 webs &daw|Mar 4japr 22 
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q . TheTable for the MoveableFeasts C: onthnyed 


O Golde gat: |Alen(:/Whit: rinity 
Letkr| N umber Sun | day Sund:|Sund: Sun 


2.5-13.16 
| 47-10.15:18 
| B v7 #22 I 7 
| J-%.1.14 
8 -1g. Fun 
2 -5-10.-13.16 - C2: 
4-7-15.18 A - 17} May 2 Aa: roles. 
1.6.9.9.12. - 16|Aaxy. - Jol Zure. 02: 28 
J-N.14.19. May. 27 Max. 25 kun. 6 [Fun. IF |N22:. 2.8 
9. - 30 Tin. 13\huen. 20/Nov. 2 
16. -2 "39 M2: 10 May. 17 a. 29 
*. 5.10. 17. * 7 Alex: » -D hw 
D 47-12 29.18 - 10 . -2 - Ji|Nov. 
I.6.g9.17. 17 . 71 - 7 Mov. 
7-8 If: 14, 1g. - 24 - 2 AX . 7 - Ly\Nov. 
5-16 -2 1 Max. 11 -I8|Yev. 7 
2-10.13. '18 » . 8Aay. 4 he 
| L-4.5-12.15 11 ISLAS: 25) Zur. 1 (Now. 
6.9. 14.1 18ay. 221 Fw 1 8 (Nov. 
2-8: 11.16 [ay z : 200% - 8\fun. 1s/Naw. 
IC. 28} Max. 2 * TAHALY. 19{Dec.. 1 
' whe LS + -t» -26[Dec . 1 
FE I.4.12. Is T2 May , - 4 (De. 1 
J-6.9.14,.15 lopAas. 2 - 2 " S$WE.1 
"5 By . : - 9 - 1 - 1 
25-26; 29 Aay- 7 May: 17 20QVe. 2 
(; 2.7. 10. 18 - & Max. =_ 27 Dec . 2 
L.4-9.12.1 -17 - I May. F [Pc .2 
3.-6.14.1 4- 2 A has. x TolPec.2 
8. 1u.1 ay: 2 F . I7}Pec. 2 
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Letter 
A 


#'Table Contimled fory moveable Termes 


 24P GUBL, UT, 


*G+11+T 4 
b- 19 S M1 


VS 


May. 31|Jun. 18 


= Rs OK io. eo... . 
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Church of England, 
All Sundays. 


$$$$$3$00000+0$5$404$44+$45h 


A Table of the Fixed Feaſts , and -othey 
Solemn Days to be obſerved in the 


NwwZs day, or Circumciſion -—— Fax, x 


Twelf day, or Epiphany — Fan. p 

a Martyrdom cf K. Charles I. — Fan, 39 

J Purification of the Virgin Mary Febru, 3 
J LADY-DAY, or the Annuntiation 

Y of the Virgin Mary ——=————— Mar. 25 

$ Mark Evang. — —— April 2.5 

0 May day, or Phillip and Zacob May «% 

9} Birth and return of Charles Il. ———— ay 29 

PL; MIDSUMMER or Fobs Baptiſt. —— F une 24 

dT Fames Afoftle ———— — Falh 125 

oo Bartholomew Apoſtle ———— Aug, 24 

V Matthew Apoſtle —— See, 2x 

MICHAELMAS, or Mich. Archangel -- Sept, 29 

Luke the Evangelif# — —— Ofto. 18 

Simon and Jude ———— Oo, 28 

All Saints ——- — —— Xo. L 

Powder Treaſon ——— -— Mov, 5 

Andrew Apoftle — Nov, 39 

Fhomas Apoſtle — — —— Dec, 21 

CHRISTMAS, or Birth of our Lord — Des. 25 

St, Stephen — Dec. 

St. Fobns Evang. —— - Dec, 25 

Innocenti—— —— Dc. 
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Other 
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- 
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Other Remarkable Days. 


a 
ho — 


Mmine= tte FeÞy. I; 

Sub day and night——— — Afr, lo 
St, , m—_ —— 41 2 
Longeſt day, or ha Fune x1 
Swithin——— ———_ ul 1 
Lammas =— Aangh. 
Equal day and night — « Sept» 1k 
pt Yay ————_n——— Dc. 


A 


HILLARY TERM. 


ging —————— Faw. 23 
Koons pong Febr. 12 
, "and hath Four Returns, 

3c OM.-Hil ——— — —— Fas. 20 
3. Quind. Hil. —_— _——— __— Fan, 29 
3.. Craft Pur, ———— ter, 3 
4. Okzp: Pur, -——— — ——— tebr, '20 

AAICHAELACAS T E RM 
Br gifts —— — CAob., 2.2 
Ends —— ——— — — ——— ov, 28 
aud hath Six Returns, wt> 
1. TiesMich, ——————— 0p, 21 
7 " Men. Mich, — — — Oo. t9 
3 "Craft, An. —— Av, 4 
y Craft. Mar. ——- _ Nov, 1s 
Hs "Mar. — Nov. 18 
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ATable jor the ready - finding wha 


Ohnd what part of Man. 
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23 


21 


20 


I6 


15 
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A 


24 


21 


I7 


I6 
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25 
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I6 
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A 
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oo ala n[+[w]v[m[2Y 
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I2 


10 


w| of vw] afa]l Þ[w] wm Y 


Io 


s|o|a a ]+ w/v 


=_ 
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IO 


Sowa] A mag pw] jt 


= 
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IO 
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0 1WIE] IA MI + ad Lond 
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_ 
MH 


=_ 
AN 
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PT a preg" hn AHL fs wo — = 
29 what Sign the Moon 1s in or shall be for euer 
of Mans body every Sign doth, govern 
6115[14|13]12/nJiwof9 [8 7161 F]I413 Jp | Head & Face 
7116 [15]1413]12|1t[wo[ 9 [807 [6[5[413 I 
”116|15]1 12 I 8|”7 
8117]116]15}14]17 II |Io| 9 6]51]4 & Neck & Throat 
9118[17116|[15}14]13]12|[1thiof S871 
o[19[18[17|16|15|14|13]12|11]to[9][8[7]6 Fr Urms edi, 
1120[19]18|[17[16|15|14[13[12}11fiof 9[ 81 7 | Sr Hands 
[ 1 I1 : / 

2121120[19|18]17]16|I5| 14 2d ht ba fd L Breaſt and 
5 [22[21]20]19118]17[16|15[14[13|12[11] 10] 9 [6 
|  flomack 
+123]22|21]20119|[18[17[16[15]14{13}12] I} 106 

F124] 23] 22]21] 20|[19|18[17[16|[15] 14113] 12 =} K Heart and 
6125][24[23|22|21|20|19|18|17]16|15|14f13] 12 Bac 
7126125 [24] 231 22|21 20[19]18|17]16|15 193] roy & 2omek & 
 [27]26]25]24]23|22]21]20]19|18[17|16[15]14|\'A | Belly 

| T [27126 125124123]22|21]20|[19|18[1716|15 Reyns & 
| 2[T|27]26[25[24[23]22]21]20|19]18|r5[16 | of £oyns 
-[3]2] T [27126125124] 23] 22] 21] 20[191|18 | 17 

'14|[3| 2]T|27]26]25]24|23| 22] 21] 20[19|18 Secrets 
1514] 3| 2] T [27126125124] 23] 22] 211 20} 19 

| 2 27|26|25] 24] 23]22] 2112 ; 
16151413 I 5 3 YA Thighs 
171615141 3|2| IT |27126]25124123]22[21 
81[716|[5[4]|3]2]T|27]26]25|24[23[22 

| I b VS Knees 
[91817 [6151413] 2[ T|2v}z6l2g]24ſ2; 
jro[9[81716[5[413]2|T127126125]24) av, PRO 
IDGDBOOAAONRDNNDANEIORa) Ge, 
(121110 91817161514] 3] 21|T [27126 
DGHOONDOOUCHCOGAINgGF, Feet 
114[13]12]THwo[ 987 [6[5I4l3IAITT 
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The Uſe of this Table, 


I. Eek the name of the Month in the 1cft.. 

hand onngens » and guiding your Eye to 
(1) 1n the Table, find out the day of the Month , 
which you ſhall find either above , or beneath in 
that Column, 

2. From that day of the Month , guide your 
eye back tothe Number in the left-hand Margent 
that ſtands againſt it in the Column under the 
Title (Day of the Month.) 

3- From that Number guide your Rye to (1) 
in the Table, and in that Column find the Number 
that is the Number of the Prime for that Year, and 
from thence guide your Eye to the right-band 
Margent, ſo haye you your defare. 


Example, 

The.Tenth day of 249y, 1665, I defire to know 
what Sign the Moon 1s , &c. , 

1. The Prime for that Year is 1 3. ; 

2. I find May in the left-hand Margent , and 
guiding my Eye to (1) in the Table, and jn thar 
Column to 19 the Day of the Month, I Ering my 
Eye back to (17 in the left-havd Margent. 

3. [look tur 13 among the 'Primes. and from 
that guide my Eye ro (1) in the Tabie, and finding, 
the atoreſaid Number (17 in that Culumy, Ido 
fiem that, guide my Eye to the right-hand Mar- 
gent , and find that the Moon upon the Tenth of . 
May, 1665, isentring into Leo}, and goyerps 
the Bewels and Belly, - 
Heart Rack A 
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AT able hrewing; the teme of the Moons com- 
ang to the South, and quantity of her ſhining. 


The Aloons | Moons 
AMSoons ſouthing age for 
age. '| & ſhin--| her ſhi. 
I 16 Oo 48 C. 26 
$ - 2? x 36 2 28 
S BY 2 24 3 27 
4 19 3 0I3 4 26 
* 267 & © 
6 21 4 458 6 324 
7 22 F_ 7 23 
23 6 24 8 22 
9 24 7 I2 9g 21 
lo 25 8 00 10 20 
=. 20: $5 I1 19 
WW, 9 36 I2 18 
mm 0] 261 83 7 
ws 20 43 v6 I2q I4 16 | 
as 32> |] v® 06 Is 
The uſe of this Table, 


Ind the Moons age in the firſt Column , and 
next againſt the ſame towards the right hand , 
13 the time of her coming to the South ; which 
from the New Moon to the Full Moon, is always 
im the Afternqon, but from the Full to the-New, it 
1s in the Morning, 
Example, 

May 12, 1671, the Moon is fourteen days old , 
which I find in the firſt Column, againſt which , 
towards the right hand in the ſecond CoJumn is 
II. 12, which being before the Full of the Moon 
I conclude that the fn comes to ſquth May 12. 
2671. at 11 aclock at Night, and 12 Minutes paſt, 

i To 


aaa ine. pl rt non 


To know how long the Moon Shineth, 


Enter the third CoJumn with the Moons age, 
and againſt it, on the left hand, you have the time 
of her ſhining, which all the time of her Encreaſe, 
being added to the hour of Snn riſing , gives the 
time of her riſing : But if added to the time of 
Sun ſetting, gives the time of her ſetting, 


But after the Full, 

Take the time of her ſhining from the Suns ri- 
ſing, and it gives her riſing ; and then take the 
ſame from the Sun ſetting, it gives the time of hex 
ſetting, 


Example. 

May 12. 1671. the Moon is 14 days old, and I 
find 11 hours, 12 minutes , fer the time of her 
ſhining, (which being added to the Suns rifing ) 
upon the twelf of May, 1671. (viz. four hours) 
makes z of the clock, 12 minutes, for the time of 
the Moons riſing the next Morning. 

Again, tothe ſaid 1x hours, 12 minutes, add 
$ hours from the Sun ſetting , it gives 7 hours, 
12 minutes for the time of his ſetting, 

Though theſe Rules are not altogether exaft, 
”- they come near enough the truth, for ordinary 
ule, 
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A Tige-Table of certain Havens in and about Eug- 
land. whereby may be known what Moon makes 
a Full-$ea in any of the faid places ; and how 
many ho. and min. are to he added to the time 
of the Moons coming to the South for the time 


Ts. Ti 
South porn retro H.M. 


and |mouth, Iſle of Wight, Spits, Ken-\o 0 
North |:/b Knock, half- Tide gt Danki- 4 | 


N by E. |Redband, Weſt-end of the Nowr. 0 45 
 ]Blacktall. 

$Sw noagy =— Downs, Rumney, Ten 

NNE |xet, Silly halfe tide, Blackneſs,; 1 30 

it | Ramkines, Senehead. 

SW by S{Dundee , St. Andiowar; Libera | 

N E by Als: I'mcus, Bell Iſte, Holy Iſle. 2 If 

SW [Leaves » Tipumwarh, Hartle gl | 

N E Twhitebay, Amiterdam, Gaſcogn,\ 3 © 


| Britain, Galicia, | 
' y |Beribich, Hombrough-bead, Erid-\ Ty: 


\ 
NE by E'lington bay, Burdeus, Oftend,\; as 
| Fluſhing, Fountneſs. 
W > W. Scarborough quarter-tide, Lawre: 
E N E |1as,Severn, Horkhave, Dnngarum, 4 30 
| AMbrnts.bay.,King [ale,Calice- Creek | 
W by S | Newcaſtle, Humber, Falmonth $al 
-B by N jh, Dartmonth, To-bay, St. Mal 
__ [/ows, Foy, Gary. Ltz, 
Eaſt [Plimonth, Weymouth, Hull. Lyn i 
and [Davids head, Antwerp , Landy ,| 6 © 
Weſt |Holms of Briſfol. | 
Eby > [8%ri/#ol, Foulrel: Start. 
= /tol, Fouleſs at the Start 's p- 


$ by » fon Malden, dberdeen , 


5.15 


CO ——_ 


ESE | Milford, Bridgewater, Lands-end,|H.M. 
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N W by N|Foreland. hg 
'SS hk |Tarmouth, Dover, Harxwich, S. John 
N N W |de Lace, Calice Road, Bullem. 
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The Uſe of the Tide-Table. 


Examtle. 
Mz 12. 16751, I would know the Full Sea 


[ro 20 


at London, 
' 1, by the foregoing Rules I find the Moon 
comes to Scuth at 14 of the clock, and 12 Mirutes 
paſt, ar Night. 

There I leck for Lowdown in this Table, where 
I find that a S. W, or N., E, Moon makes a Full 
Sea,and on the right-hand [ find 3 hours © minutes, 
which mult bz added ro the Moons Southing. Thar 
is 4 hours, © minutes, added to 11 ho. 12 min; 
makes 2 a clock and 1 2 minutes the next Morning, 
for High Water at Lewdon-Bridge. 

So that tor any piace and day , the hours and 
min. inthe Tablc, are tobe added to the Moons 
Southing , which gives the trus time of High- 
.water fur that place and day, A 
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A Table oma the length of the lon meefh 
Artificial Day , in all places from yy 6 
__ Equinottial, to the Poles of the Warld. 


Heig. Leng. dayy Hei. 
| H. A, | Pole, 


ig] Longef? day, 
4D. H. M. 


OO} 47 
20] 46 
42} 49 
58] 50 


42 O116 


541625 
641346 
74 00 96 
82 0636 
890455, 
9617 0O 
[0401 04 
[100727 
[161422 
122 17 06 
1270955 
t3404585| 
13931 36 
145 0643 
152 0206 
15603 03 
[61 OF 23 
166 I] 23 
1712147 
1760529 
[812158 
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The following TABLES 


Are of excellent uſe, and do readily diſcover the 
exaQ time of the New Moon, Fall Moon , As likewiſe 
the Firſt and Second Quadrats z Aud conſequently 
her true Age, 

And this from the year of our Lord 1673,to the year 1790. 


EX AMENFPEE 

In the Moneth of April 1673, and the 14th day of the 
Moneth, the Table for that year, will diſcover, over 
againſt the ſaid Moneth, April | 

Firſt. That the New Moon happens to be the fixth dayof that 
Moneth, and the 13th hour of that day ; That is, 10 
Minures paſt 1 of the Clock at night (remembring al 
ways that the dayes are to be accompred from Noon.) | 

Secondly, That the firſt Quadrat is the 13th day, 10 min. 

alt o at nioht. | 

Thirdly. That the Full Moon is the 20th day, 11 min, paſt 
12 at night, 

Fourtbly, 'The Second Quadrat is the 28th day, 1 Min. 
paſt 12 at night, 

Fifthly, And Laſtly, becauſe the Moon changes on the 
ſixth day, and $ added to & makes 14, therefore the 
Moon is 8 dayes old, upon the ſaid 14th day of Aprz!. 

But if you will be more exaQ, you muſt Accompt 


dk F hb, m 
Firſt Quarter of the Moon--- fJo—— 09 ——11 
Full Moon-- — I14——-13 23 
For wed Fa UAILt. wn wn 23 ——03 33 
Time from Moon to Moon--2 9 12 44 


An Explanation of the double Numbers in the Table, 
EXAMPLE, 


In the firſt Quarter of the Moon, in the Moneth of May, 
in the year 1674, I find the 2 Numbers, viz, 

& a = 

1 12 45 

'Jt 16 30 
The meaning whereof is, that in the ſaid moneth of May, 
the firſt quarter of the Moon happeneth to be both upon the 
firſt day, 12th hour, 45th minute, And likewiſe upon the 
3 tth day,16 houres, 3o m.of the ſame Moneth, The which is 
to be ſo read,and fo underſtood in any other year or month. 
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117 3 .#124 
Decemn. '16 I 


Full J 
D. H. MD, H. MM, 


LI 17 2218 


Io 03 


I 5116 


——— En. = 6 
EE LA ho $. Bro = - ir 22, Ee Ot - 


| 


B z 


New Y |1. 9nar,| Fu 2 q 
1675,| 2 3-2 | #2 [2. ur 
D.H. M.\D, H;M.|D: H.M.|D H. M. 
Fanuary|ts 9:36 22/8 6 23 
Februa|14, 34 No Full »'s 9 57 
March |t5 20.50 = cal 20 53 
April [14 Iz 28 223 its Io 34} 
May |[14: 4 23/21 14 21 28. 6 18 I 16 
Fune |12 17 16|t9 19 49/26 Is 344 17 21 
Fuly |12 4 1618 23 31þ6 2 494 10 1x 
Auguſt [to 15 46/17 4 39124 16 25j/3 3 17 
Septem,|8 22 54'r5 Iz 44123. 8 3a] 19 5y 
Ottober | W 47,15 2 22 oj 0 3g 
x 47h 
Nouvem.s 17 *4.13 17 Gar, 8129 13 27 
Decem.'s 4 1013 12 1321 2123. 22 45} 
New a Har, | 
I 676, WL 2, Puar, 
D.,-H. M.jD H.M -» 4 M. | 
Fanuary4 26 38|12 27.6 8 
Februa.[3 6 3911 25 12 58 
March 13 22 7: 25 20 50 
JApril |» 14 Pi hag 24 6 40 
Ma: [Zr 21.200 723 18-29 
Fune I3 11: 188 17 36]t5, - 5. 26122 $8 44g 
Fuly ho © 372} #2 13[l4 23 23]22 © 33 
Augu#t [8 9:32% 2 59s 23. 2|a0 »3 10 
Seprem.126: 23,164 7 48h 17 32/19 12 34 
+ non ag 9' 393. 14 15k. 2 3g I9 6 49 
Novem.|24- 19 52/2 o 6 : 20: 4918 o 2 
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Fanuary 22 17 3olzo 3 115 11 16116 2 39 
Februa.'21 5 27128 21 5117 

[March [22 14: 5/30 17 5918 | 
April [21 753129 11 10/7 6 39113 22 30 
[May [0 22 34 6 

Fune [19 13 1527 13 1314 

Fuly 9 3 35/16 22 5614 

LAuguft [17 19 525 4 12], 2 38 16 22 
'Seprem.'16 © 9. 18'23 11 5730 8 448 9 43 
OFaber xs 2J 2/22 I7 51129 22 4918 4 37 
Novem.\14 11 - 5'21 2 12128 13 4 © 23 
Decem. 113 22 820 13 23128 10 566 16 1 
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New ) |1. Quar Full ) 2. ur. 


Fanuaryi2 5 21119 3 36127 6 145 13 43 
Februa.(10' 18 52j17 19 5826 © 204 4 22 
March 112 5 24119 12 3427 15 51,5 I4 33 
April 19 16 28118 8 8'26 4 39,3 21 32 
May |10 - > 5oft8 1 2925 14 4113 _ 
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Fuly {4 ** 4111.22 4020 I 18/27 14 25 
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A Table fhewing the beginning of every 
K mgs Reign, from the C onqueſt : T ogether 
with the year of ( hriſk, anſwering to 
every year of each King or Queens Reipn, 

- . % th 6 : 
from Henry 8. to Charles 2. ncluſtve. 
T he year beginning on the 2. 5thof March, 


WIL LIAM the Conquerer , 
Evan his Reign the Fifteenth of Ofsber , 
B 1046. Ended it the Ninth of Seprember , 
1087. Reigned 20 Years, 10 Months, 21 Days, 
WILLIAM RUFUS. 
Began kis '\\eign September the Ninth, 1087, 
Reigned 12 Years, 11 Months, 18 Days. 
HENRY I, 
Began his. Reign the Fiſt of Auguſ#, 1100, 
Reigned 35 Years, 4 Months, 12 Days. 
STEPHEN, 
' Began his Reign December the Second, 1135. 
Reigned 13 Years, I 1: Months, 20 Days. 
HENRT II, 
egan his Reign Iftober the Twenty Fifth, 1154+ 
Reigned 34 Years, 9 Months, 5 Days. 
RICHARD TI. 
Began his Reign Fly the Ninth, 1139, Reigned 
9 Years, 9 Months, 19 Days. 
FOHN, 
Began his Reign April the Sixth, 1199, Reigned 
17 Years, 7 Months, o Days. 
ao Fleary 


[2] 
HENRY III, 
Began his Reign 0Gober the Nineteenth, 1216. 
Reigned 56 Years, 1 Month, o Days. 
EDWARD TI. 
Began his Reign November the Sixteenth, 127 2» 
Reigned 34 Years, 8 Months, 9 Cays. 
EDWARD II. 
Began his Reign Fuly the Seventh, 1307. 
Reigned 19 Years, 7 Months, 9 Days. 
EDWARD 1II. | 
Began his Reign Fanuary the Twenty Fifth , 
1326, Reigned 5o Years, 5 Months, 7 Days. 
RICHARD 1I. 
Began his Reign Fune the Twenty Firſt , 1 377, 
Reigned 22 Years, 3 Months, 14 Days. 
HENRY IV. 
Began his Reign September the Twenty Ninth , 
T 399, Reigned 13 Years, 6 Months, 3 Days. 
HEMNRY \V, 
Began his Reign March the Twentieth, 1412» 
Reigued 9 Years, 5 Months, 2 4 Days. 
HENRY VI. 
Began kis Reign Augnſ# the Thirty Firſt, 1422, 
Reigned 38 Years, 6 Months, 16 Days. 
EDWARD IV. 
Began his Reign Afarch the, Fourth, 1460. 
Reigned 22 Years, 1 Month, 8 Days, 
RICHARD III. 
Began his Reign Zune the Twenty Second , 
1433. Reigned 2 Years, 2 Months, 5 Days, 
HENRY VII. 
Began his Reign Auguſt the Twenty Second, 
I485. Reigned 23 Years, 8 Months, 19 Days. 
| HENKT 


[3] 


HENRY VIII. 


Began his Reign April the Twenty Second, I 509, 


Reigned 37 Years, 10 Months, 1 Day. 


Tears of Tears expired , 
his Reign. Anno Dow, Mar, 25.1672» 
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Tears of Tars expired , 
hu Reigs. Anno Dom. Mar, 25,1672, 
—_— —_— —_— 

Jl —— 1540 —132. 

32 15 41—— 131 

33 —— — 1542 ————— 130 
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35 ———144 ———— 18 
JO —————4——— 17 


__——— 
EDWARD VI. 
Began his Reign Jaunary the Twenty Eighth , 
1545. Reigned 6 Years, 5 Months, 19 Days, 
Tears of Tears expired , 
his Reign. Auno Don. Mar. 25.1672. 


I ————] 4 _—— I 25 
2 — 4 —— — 1 24 
3 — —_— 
—_ ED OY 
5 * LEST n—— 
6 ———=——— 1552 ———120 
MARY, 
Began her Reten Zuly the Sixth, 15 53. Reigned 
5 Years, 4 Months, 22 Days, 
Tears of | Tears expired , 
ber Reign. Anno Dom, Mar, 25.1672, 
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3— — 5 -- ——— 116 
G  ————157 ——— 15 
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ELIZABETH, 
Began her Reign November the Seventeenth , 


1558, Reigned 44 Years, 4 Months, 15 Days. 
7 ; - Tear * 
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Tears of Tears expired , 
hey Reign, Anno Dom, Mar, 25. 1672. 
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I592 
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1595 
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1597 
1598 
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I 600 
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FAMES, 
Began his Reign March the Twenty Fourth, 


Anno Dom, 


Tears expired , 
Altar, 25, 1672. 


1602. Reigned 22 Years, © Months, 3 Days, 
Tears expired, 
Mar, 25.1 67 2, 
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Anno Dom, 
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TECH. 
Began his Reign March the "Twenty Seventh , 
1625. Reigned 23 Years, 11 Months, © Days. 


Tears expired , 

Aar. 25, 1672. 
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CHARLES II. 
Began his Reivn January the Thirticth , 1648, 
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Advice touching the POST'S, 3nd 
ROADS, more exaGtly than 
bath hitherto been publiſhed. 


—O—_—_ — — _— ——— 


— 


I. Concerning Letters, which may be 
ſent from LonDoN, 


0u Mondays, 
"TY O France, Spain, Italy, Germany, Flanders 
and Swweedland, Denmark, Kent and the 
Downs. 
0n Tueſdays , 
To Holland, Germany, Sweedland, Denmark , 
Ireland, Scotland, all parts of Eng/and and Wales, 
0n Wedneſdays , 
To all parts of Kent and the Downs, 
0n Thurſdays, 
To France, Spain, Italy, all parts of England 
and Scotland, 
On Fridays 4 
To Flauders, Germany, Italy, Sweediand, Den- 
mark, Holland, Kent and the Downs, 
On Saturdays , 
All parts of England, Wales, Scotland, Ireland. 


Letters are returned from all parts of England 
and Scorland, certainly every Monday, Wedneſday , 
and Frigay; from Wales every Monday and Friday; 
and from Kent and the Downs every day 5 But 
from other parts more uncertainly, in regard of 


the Seca, 
POST. 
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"POST STAGES. 


NoRTHERN-RoaAD. 
Miles. | Total. 


Rom London to Walthame=croſ 
From Waltham-crofs to Ware 
#rom Ware to Royſton 
From Roylton to Caxton 
From Caxton zo Huntington 
From Huntingron to Stilton 
From Stilton to Stamford 
From Stamford to Scuthwitham 
From Southwitham to Grantham 
From Grantham co Newark 
From Newark to Tuxford 
From Tuxford to Bautry 
From Bautry to Doncaſter 
From Doncaſter to Ferrybrigg 
From Ferrybrigg ro Tadcaſtcr 
From Tadcaſter to York 
From Y ork to Burrowbrigg 
From Burrowbrigg to North-allerton 
From North-allerton to Darlington 
From Darlington eo Durham 
From Durham to Newcaſtle 
From Newcaſtle to Morpeth 
From Morpeth to Alnwik 
From Alnwik to Belford 
From Be)ford to Berwick 
From Berwick tro Cockburnſpeth 
From Cockburnſpeth zo Haddington 
From HadCington to Edenbrough 


I2 


———— 


Y — 
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g 
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12 
20 
33 
41 
5O 


[11 ] 


NoRw1cn-RoaD, 

Miles. | Total. 
From Royſton to Cambridge 10 =— $6 
From Cambridge to Newmarket 10 — ye 
From Newmarket to Bury 10 — 30 
From Bury to Thetford 16 — 46 
From Thetford to Attlebrough I0 — fo 
From Atticbrough to Norwich 12 — 6z 

CHESTER-RoAD, 
From London to Barnet 10 —— yo 
From Barnet ts St. Albans 10 =—— 26 
From St, Albans zo Dunſtable Ig — 30 
From Dunſtable to Feniftratford \ $ — 38 
From Feniſtratford to Tofſeter Iz — 50 
From Tofleter to Daintry IO — $60 
From Daintry to C mor 14 — T4 
From Coventry to Coſhal $ — $2 
From Coſhall to Lichfield 12 — 94 
From Lichfield to Stone 16 =—- $16 
From Stone to Namptwich 16 — 126 
From Namprtwich to Cheſter I4 — 140 
From Cheliter to Northope 18 — 158 
From Northope to Denbeigh 12 — 170 
From Denbeigh zo Conway | 14 — 184 
From Conway to Blewmorris IO — 194 
From Blewmorris to Hollyhead 24 — 218 
DaRrz2Yy-RoaD. 

From Toſſeter to Northampton 6 — 6 
From Northampton to Harbrough 12 — 18 
Fom Harbrough to Leiceſter Iz — 30 
From Leicefter to Loubrough $ — 38 
From Loubrough to Darby 12 — $o 


WESTERN- 


EE CI 
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WESTERN-RoaAD; 


Eom London to Stanes 


HE _ 
From Stanes zo Hartford bridge 16 = 
From Hartford bridge zo Baſingſtoke 9g — 
From Baſingſtoke to Andoyer I mo 
From Andover to Salisbury 16 — 
From Salisbury ts Shaftsbury 1 9 — 
From Shaftsbury to Sherborn 16 — 
From Sherborn to Crookhorn 13 — 
From Crookhorn to Huniton 19 — 
From Huniton to Exeter 15 — 
From Exeter to Aſhburton 20 —— 
Fiom Aſhburton to Plymouth 24 — 
From Plymouth te Foye 
From Foye to Trowro 
From Trowro to Merkejew 

PoRTSMOuTH-RoAD, 
From Stanes to Hartford bridge 16 — 
Frem Hartford bridge to Petersfield no — 
From Petersfield tro Portsmouth 24 — 
YARMOUTH-RoAD, 

From London to Burntwood 16 — 
Frem Burntwooud to Witham 18 — 
From Witham to Colcheſter I 2 — 
From Colcheiter to Ipſwich 16 — 
From Ipſwich to Saxmundum 16 — 
From Saxmuvbdum to Beckles 16 — 
From Beckles to Yarmouth 10 — 


BRIST OL= 


Miles. | Total. 


16 
32 
Al 
59 
73 
94 
IIlo9 
123 
142 
157 
177 
201I 
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BRISTOL-ROAD, 
F, om London to Huntflo 19 
| From Huntſlo to Maidenhead 16 
From Maidenhead to Reading I3 
From Reading to Newberey I6 
From Newberey to Ma!brough 15 
From Malbrough to Chippenham 15 
From Chippenham to Briſtol 20 
GLOCESTER-RoaAD. 
From Maidenhead to Abbington 16 
From Abbington to Farrington 15 
From Farrington zo Cirenciſter 15 
From Cirenciſter to Gloceſter 18 


KENTISH-ROAD, 


From London to Dartford 14 

From Dartford zo Rocheſter 14 

From Rocheſter to Sittingburn I'3 

From Sittingburn zo Canterbury 15 
Deal 

From Canterbury 19 &@ Hgyer 15 


Miles. | Total. | 


19 
26 | 
33 | 
54 | 
69 
84 

104 
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Forreig! Weights and Meaſures , carefully 
compared with the Engliſh , by the great 
pains and induſtry of the famous , and my 


worthy Friend, Sir Jonas Moor, Knight, 


ND — 


= 32> 3230|-cN 
SHIRE An 
333 IAEES 
20m go SISS6 
TH vEE] Ex 
Lendou Foot , , [1000 | 0.12.0 100 
France. 
Paris, the Royal Foot 1,068.| 1.00.8 | 0.93 
Lyon Ell , . . [3.976 | 3-117 1,09 
Boloyne Ell . , [2.076 | 2-00.8 | 0.89 
The 17 Provinces. 
Amſterdam Foot , Jo g42 | 0.11.3 | 0.93 
Ell . |]2.269 | 2.03.2 
Antwerp Foot , +946 | ©.11.3 0.98 
| El] « [2.273 | 2.033 ' 
Brill Foot . 1.103 | 1.01.2 
Dort Foot . . « {1-184 | 1.02.3 
Rynland or Leyden foot|1.033 | 1.00.4 | 0.96 
Ell [2.260 | 2.03.1 
Lorain Foot , . | ,958 | 0.11.4 0.93 
AMecalin Foot , . | .919 | 0.11.0 0.98 
[Middlebourg Foot .991 | 0.11.9 | 0.98 


— 


German). 


[ 


DE — 


Bremen F oct 
| Cologn Foot 


#waiu Foot 
El] 


Leigfig Ell 
| Lubick E)] 
Noremburgh 
| Ell 
Bavaria 
Vienna 


__— = 


the Vare 
Lishon Vare 


Toledo Foot 
Vare 


Cauna 


Italy. 

Roman Foot, on the 
Monum. of Cofſutizs 
Of Stateliu , 
Roman Palm , for 
building, where- 
of ten make the 


| Germany. 
Straſbourgh Foot 


Hambrough Ell 


Gibralter Vare 


Frankford and Ae 2 


Spain and Portugal. 
Spaniſh Palm, or the 

Palm of Caſtile, 6 
The Spaniſh Vare or 
Rod, (four Palms) 


Their Foot is 


iy 


5] 


— Thouſ. 

parts. 
+920 
+964 
+95 4 
948 


1.826 
1.905 
2.260 


1.903 
1,006 
2.227 


95 4 
1,053 
«751 
3.904 
1,201 
2.750 


2.760 


.899 
2,685 


967 
«97% 


«732 


— 2 -— - — 


—_— 


Eingenia 


IC -  — —— 


WE Si Er inn = AS nmr I ne ne er 
po 
- 


Bononiua Foor 
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to a Mile, 
Florence Brace or E1] 
Naples Palm . . 
Brace ; 
CEONR © « 
Genua Palm . +» 
Alantoua Foot . 
Alilan Calamus . . 
Parma Cubit 
Venice Foot , « « 
Other Places. 
Dantztick Foot . . + 
| ORE” 
Copenhagen Foot 
Prague (in Bohemia) 
> » 
Riga Foot , « + 
China Cubit . .» 
Turin Foot . . 
Cairo Cubit © 
Perſian Araſh . . 
Turkiſh Pike, at _ 


' fantinop. the greater 


The Greek Foot .. 
AMontons Univerſal foot 


A Pendulum cf the juſt length whereof will Vi- 


Perch, whereof 500 2 


| 


| 
| 
[ 


1.913 
SGI 
2,1 00 
6.880 
.830 


1.569 


1 8e| 


1.866 
I.162 


. 944 
1.903 
965 


I.026 | 
I.831 
1.016 
1,062 | 
1.924 


| 3el 97 


2.200 | 


1,007 
0.675 


brate 132 times in a Minute. 


F, In. p. 


I 024 
2.01.7 


I2,00,5 


I-I1I.O 
0.09.6 
2.0L.2 
6.10.5 

, 09.6 
1,06.8 
6.06.5 
1.10.4 
1.01.9 


C,I1,3 
1.10.8 
.I1.6 


1.00.3] 


1.09.9 
1.00.2 
1.00.7 
1.09.9 
3.0343 


2.02.4 


I.CO,1 
08.11 


1.61 


0.86 


T——— —— — 7 -  —— , — — 


* Ex. by me, Jonas Moore, 
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